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(54) EXPOSING METHOD AND EQUIPMENT THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an exposing method and equipment 
which can expose a mask pattern having fine (e.g. at most 0.15 U m) line width, 
with high resolution without changing a mask, in which mask pattern various 
kinds of patterns, L and S patterns, isolated and complicated patterns exist 
mixedly. 

SOLUTION: A phase shift mask has a desired pattern and a dummy pattern 
which is overlapped with the desired pattern and has periodicity. Out of the 
desired pattern, a part which is to be resolved by the effect of the dummy 
pattern is made wider than the line width of the dummy pattern, thus forming 
the phase shift mask. By using an illumination light which has a peak of intensity 
distribution in the vicinity of an optical axis, the phase shift mask is illuminated. 
A light which passed the phase shift mask is projected on a surface to be 
exposed via a projection optical system. As a result, the desired pattern is 
transferred on the surface to be exposed. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A phase shift mask which has a desired pattern and a pattern of a dummy with periodicity put on the pattern concerned, It 
forms by making thicker than line width of a pattern of said dummy a portion which should be made to resolve by an effect of a 
pattern of said dummy among patterns of said request, An exposure method transferring a pattern of said request to said exposed 
side by illuminating said phase shift mask using illumination light which has a peak of intensity distribution near the optic axis, and 
projecting light which passed through said phase shift mask on an exposed side via a projection optical system. 
[Claim 2]An exposure method performing multiplex Lighting Sub-Division in an exposure method which exposes a pattern on a mask 
on an exposed side with a projection lens with an effective light source which is equivalent to small sigma Lighting Sub-Division and 
large sigma Lighting Sub-Division as illumination light using a phase shift mask which piled up a detailed period pattern a pattern 
space and near desired. 

[Claim 3]The 1st pattern part that aligns an interval predetermined [ pattern / of said request ] in 1st at least two line, A step which 
has the 2nd pattern part that has the 2nd line with bigger line width than the 1st line, and forms said phase shift mask, The exposure 
method according to claim 1 piling up said 1 st line of said 1 st pattern part with a dark line part of a pattern of said dummy, and 
putting said 2nd line of said 2nd pattern part on a pattern of said dummy. 

[Claim 4]The exposure method according to claim 1 which has the 2nd pattern part characterized by comprising the following, and 
said some of patterns of said request are said 1st line of said 1st pattern part, and is characterized by making line width of the 1st 
line concerned larger than line width of a dark line part of a pattern of said dummy. 

The 1st pattern part that aligns an interval predetermined [ pattern / of said request ] in 1st at least two line. 
The 2nd line with bigger line width than the 1 st line. 

[Claim 5]The exposure method according to claim 1 , wherein a step which forms said phase shift mask provides a shade part in a 
pattern of said request and does not provide a shade part in a pattern of said dummy. 

[Claim 6]The exposure method according to claim 1, wherein a step which forms said phase shift mask constitutes a pattern of said 
request as a shade part and a light transmission section of half-tone phase shift type. 

[Claim 7]The exposure method according to claim 1 , wherein illumination light which has a peak of intensity distribution near [ said ] 
the optic axis has a circular effective light source configuration. 

[Claim 8]The exposure method according to claim 2, wherein said small sigma Lighting Sub-Division has a circular effective light 
source configuration. 

[Claim 9]The exposure method according to claim 1 with which illumination light for which it has a peak of intensity distribution near 
[ said ] the optic axis is characterized by sigma being 0.3 or less. 

[Claim 10]The exposure method according to claim 2 with which said small sigma Lighting Sub-Division is characterized by sigma 
being 0.3 or less. 

[Claim 1 1]The exposure method according to claim 2, wherein said large sigma Lighting Sub-Division has an effective light source 
configuration of a quadrupole. 

[Claim 12]The exposure method according to claim 2 with which said large sigma Lighting Sub-Division is characterized by sigma 
being 0.6 or more. 

[Claim 1 3]The exposure method according to claim 2, wherein sigma has a bigger effective light source configuration than 1 in said 
large sigma Lighting Sub-Division. 

[Claim 14]The exposure method according to claim 11, wherein each illumination light of said quadrupole has equal sigma. 

[Claim 1 5]The exposure method according to claim 2, wherein said large sigma Lighting Sub-Division has an effective light source 

configuration of zona orbicularis. 

[Claim 1 6]An exposure device having the exposure mode which can perform an exposure method given in any 1 clause among Claims 
1-15. 

[Claim 1 7]In an exposure device which consists of an illumination system which illuminates a pattern on a mask and this mask, and a 
projection optical system projected on an exposed side. An exposure device this mask's consisting of a phase shift mask which piled 
up a detailed period pattern a pattern space and near desired, and an illumination system's having a multiplex effective light source 
equivalent to small sigma Lighting Sub-Division and large sigma Lighting Sub-Division, and having the multiplex illumination system 
with which these smallness sigma Lighting Sub-Division and large sigma Lighting Sub-Division were combined. 
[Claim 18]The exposure device according to claim 17 including a diaphragm which has an opening of a fivefold pole so that said 
multiplex effective light source configuration may become a fivefold pole. 

[Claim 1 9]The exposure device according to claim 1 7, wherein sigma has a bigger effective light source configuration than 1 in said 
large sigma Lighting Sub-Division. 

[Claim 20]The exposure device according to claim 17 which said large sigma Lighting Sub-Division has an effective light source 

configuration of a quadrupole, and is characterized by sigma of each illumination light of said quadrupole being equal. 

[Claim 21]The exposure device according to claim 17, wherein said large sigma Lighting Sub-Division forms an effective light source 
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configuration of zona orbicularis and said small sigma Lighting Sub-Division forms a circular effective light source configuration 
provided inside said zona orbicularis. 

[Claim 22]The exposure device according to claim 1 7, wherein said lighting system has equipment which has the function to adjust a 
position of a peak of a function to adjust each light exposure of said small sigma Lighting Sub-Division and said large sigma Lighting 
Sub-Division, and/or said large sigma Lighting Sub-Division. 
[Claim 23]A device manufacturing method comprising: 

A step which carries out projection exposure of the processed object using an exposure device given in any 1 clause in given in 
Claims 16-22. 

A step which carries out a predetermined process to said said processed object by which projection exposure was carried out 

[Claim 24]A device manufactured from said processed object by which projection exposure was carried out using an exposure device 
given in any 1 clause in given in Claims 16-22. 

[Claim 25]A phase shift mask, wherein a portion which has a desired pattern and a pattern of a dummy with periodicity put on the 
pattern concerned, and should be resolved by an effect of a pattern of said dummy among patterns of said request is made thicker 
than line width of a pattern of said dummy. 

[Claim 26]A pattern of said request has the 1st pattern part where 1st at least two line aligns at the predetermined intervals, and the 
2nd pattern part that has the 2nd line with bigger line width than the 1st line, and said some of patterns of said request are said 1st 
line of said 1 st pattern part. 

The-mask according to claim 25, wherein line width of the 1st line concerned is larger than line width of a dark line part of a pattern of 
said dummy. 

[Claim 27]The mask according to claim 25 providing a shade part in a pattern of said request and not providing a shade part in a 
pattern of said dummy. 

[Claim 28]The mask according to claim 25, wherein a pattern of said request of said phase shift mask comprises a shade part and a 
light transmission section of half-tone phase shift type. 

[Claim 29]A manufacturing method of said mask which manufactures said mask as a phase shift mask by forming a desired pattern in 
a mask, piling up a pattern of a dummy which has periodicity in the pattern concerned, and making some patterns of said request 
thicker than a pattern of said dummy. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]Generally especially this invention about exposure Semiconductor chips, such as IC and LSI, It is related with 
the exposure device used for manufacture of the wide area pattern used by various devices called image sensors, such as sensing 
elements, such as display devices, such as a liquid crystal panel, and a magnetic head, and CCD, and micro mechanics and a method, 
a device manufacturing method, and the device manufactured from said processed object. Here, micro mechanics applies the 
Integrated Circuit Sub-Division production technology to manufacture of a fine structure body, and says the technology which makes 
a mechanical system with an advanced function of the micron unit. 
[0002] 

[Description of the Prior Art]A photolithography process is a process of transferring a mask pattern using an exposure device to the 
photosensitive substance (resist) applied to a silicon wafer, a glass plate (only henceforth a "wafer"), etc. 
The process of a resist application, exposure, development, etching, and resist removal is included. 

Among these, in exposure, resolution, superposition accuracy, and three parameters of a throughput are important. The accuracy at 
the time of the lower limit and superposition accuracy which can transfer resolution correctly piling up some patterns on a wafer, and 
a throughput are number of sheets processed per unit time. 

[0003]When manufacturing a device using photolithography technique, the projection aligner which projects on a wafer the pattern 
drawn by the mask or the reticle (these terms are used exchangeable with this application) according to a projection optical system, 
and transfers a pattern is used from the former, a projection optical system — the diffracted light from a pattern — a wafer top — 
interference — and image formation is carried out and zero-order [ from a pattern ] and the primary [ **] diffracted light (namely, 3 
light flux) are made to interfere in the ordinary exposure 

[0004]The periodic line and space (L&S) pattern in which the mask pattern approached, Although contiguity and a periodic contact 
whole pattern, and the isolated pattern isolated without approaching are included, in order to transfer a pattern with high resolution, it 
is necessary to choose the optimal exposing conditions (Lighting Sub-Division conditions, a light exposure, etc.) according to the kind 
of pattern. 

[0005]The resolution R of a projection aligner is given by the following Rayleigh's formula using the wavelength lambda of a light 

source, and the numerical aperture (NA) of a projection optical system. 

[0006] 

[Mathematical formula 1] 

R=k t U/NA) 

[0007]kj is a constant which becomes settled by a development process etc. here, and, in exposure, k^ is about 0.5-0.7 usually. 
[0008]Corresponding to high integration of a device in recent years, the miniaturization of the pattern transferred, i.e., high- 
resolution-izing, is demanded increasingly. In order to acquire high resolving power, it is effective to enlarge the numerical aperture 
NA from an upper type and to make wavelength lambda small, but these improvements have reached the limit at the present stage, 
and it is difficult to usually form a pattern of 0.15 micrometer or less at a wafer in exposure. Then, interference and the phase shift 
mask technology which carries out image formation are proposed from the former in 2 light flux in the diffracted light which passed 
through the pattern. By reversing 180 degrees of phases of the light transmission portion which a mask adjoins, a phase shift mask 
offsets the zero-order diffracted light, the two primary [ **] diffracted lights are made to interfere in it, and image formation is carried 
out according to this technology, k^ of an upper type is substantially set to 0.25 — since it can do, the resolution R can be improved 
and a pattern of 0.15 micrometer or less can be formed in a wafer. 
[0009] 

[Problem to be solved by the invention] However, although the conventional phase shift mask technology was effective for a simple 
pattern like a periodic L&S pattern, it was difficult to expose an isolated pattern and arbitrary complicated patterns with sufficient 
exposure performance (namely, resolution, superposition accuracy, and a throughput). Production needs to be shifting to the high- 
value added system chip in which a variety of patterns are intermingled, and especially the semiconductor industry in recent years 
needs to make two or more kinds of patterns intermingled also on a mask. 

[0010]On the other hand, as it is in the open patent Heisei 1 1(1999) No. 143085 gazette, it is possible to use the double exposure (or 
multiple exposure) which exposes the pattern of a different kind using two masks independently, but. Since the conventional double 
exposure needs two masks, a cost hike is caused, a throughput falls for two exposure and the high superposition accuracy of two 
exposure is needed, there are many problems which should be solved practically. 

[001l]Then, it has detailed line width (for example, 0.15 micrometer or less), and sets it as the illustration purpose of this invention to 
provide the exposure method and equipment with sufficient resolution which can be exposed, without exchanging masks for the mask 
pattern in which even various patterns or from a L&S pattern to isolation and a complicated pattern are intermingled. 
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[0012] 

[Means for solving problem]To achieve the above objects, the exposure method as a one side face of this invention, The phase shift 
mask which has a desired pattern and a pattern of a dummy with the periodicity put on the pattern concerned, It forms by making 
thicker than the line width of said dummy pattern the portion which should be made to resolve by the effect of said dummy pattern 
among the patterns of said request The pattern of said request is transferred to said exposed side by illuminating said phase shift 
mask by the illumination light which has a peak of intensity distribution near the optic axis, and projecting the light which passed 
through said phase shift mask on an exposed side via a projection optical system. 

[0013]An exposure method as another side of this invention, In an exposure method which exposes a pattern on a mask on an 
exposed side with a projection lens, an effective light source equivalent to small sigma Lighting Sub-Division and large sigma Lighting 
Sub-Division performs multiplex Lighting Sub-Division as illumination light using a phase shift mask which piled up a detailed period 
pattern a pattern space and near desired. 

[0014]An effective light source configuration is circular, sigma is 0.3 or less, and illumination light (or small sigma Lighting Sub- 
Division) which has a peak of intensity distribution near the optic axis brings about interference of the zero-order diffracted light and 
the primary [ **] diffracted light, for example. The former exposure method demonstrates the effect in this way only by illumination 
light which has a peak of intensity distribution near the optic axis. 

[0015]Large sigma Lighting Sub-Division brings about interference of 2 light flux which sigma is 0.6 or more in zona orbicularis or a 
quadrupole, and an effective light source configuration becomes from the zero-order diffracted light and the primary [ +] primary [ -] 
diffracted light, for example. A diaphragm which has said (arranged at a pupil surface of a projection optical system and a conjugate 
position) effective light source configuration as an opening can attain these Lighting Sub-Division. 

[001 6]An above-mentioned exposure method establishes a difference of a dummy pattern and a light exposure by fattening some 
patterns of (1) request, (2) Expose a pattern which has said periodicity by illumination light of a portion of a peak near the optic axis, 
(3) Expose a pattern of said request by illumination light of a portion of the outside of a portion of said peak, and form a desired 
pattern in an exposed side by choosing a threshold value (resist) of (4) exposed side suitably. 

[001 7]The 1 st pattern part that aligns an interval predetermined [ pattern / of said request ] in 1 st at least two line, It has the 2nd 
pattern part that has the 2nd line with bigger line width than the 1st line, said 1st line of said 1st pattern part may be piled up with a 
dark line part of a pattern of said dummy, and said 2nd line of said 2nd pattern part may be put on a pattern of said dummy. 
Resolution performance can be raised by making the 1st detailed line and its neighborhood into periodical structure. Said some of 
patterns of said request are said 1st line of said 1st pattern part, and it may make line width of the 1st line concerned larger than line 
width of a dark line part of a pattern of said dummy. A difference can be given and emphasized to a light exposure with a dummy 
pattern by fattening a little detailed portion of a desired pattern. 

[001 8]It is not necessary to provide a shade part in a pattern of said request, and to provide a shade part in a pattern of said dummy. 
Since it can distinguish between a desired pattern and a dummy at a light exposure of a pattern, a high pattern of contrast can be 
formed. A pattern of said request may be constituted as a shade part and a light transmission section of halMone phase shift type. 
Also by this composition, it can distinguish between a light exposure with a dummy pattern, and a desired pattern can be emphasized. 
[0019]The exposure device as a one side face of this invention has the exposure mode which performs an above-mentioned exposure 
method. The exposure device as another side of this invention, In the exposure device which consists of an illumination system which 
illuminates the pattern on a mask and this mask, and a projection optical system projected on an exposed side, This mask consists of 
a phase shift mask which piled up the detailed period pattern a pattern space and near desired, an illumination system has a multiplex 
effective light source equivalent to small sigma Lighting Sub-Division and large sigma Lighting Sub-Division, and it has the multiplex 
illumination system with which these smallness sigma Lighting Sub-Division and large sigma Lighting Sub-Division were combined. 
These exposure devices can also do so an operation of an above-mentioned exposure method. 
[0020]The device manufacturing method as another side of this invention is provided with the following. 
The step which carries out projection exposure of said processed object using an above-mentioned exposure device. 
The step which carries out a predetermined process to said said processed object by which projection exposure was carried out. 
The effect extends to the device itself whose claims of the device manufacturing method which does so an operation of an above- 
mentioned exposure device and the same operation are middle and an end product thing. This device contains semiconductor chips, 
such as LSI and VLSI, CCD, LCD, a magnetic sensor, a thin film magnetic head, etc., for example. 

[002l]The mask manufacturing method as another side of this invention, A desired pattern is formed in a mask, the pattern of the 
dummy which has periodicity in the pattern concerned is piled up, and said mask is manufactured as a phase shift mask by making 
some patterns of said request thicker than the pattern of said dummy. The mask manufactured by this method does an above- 
mentioned operation so. 

[0022]The further purpose of this invention or the other features will be clarified by the desirable embodiment described with 

reference to an accompanying drawing below. 

[0023] 

[Mode for carrying out the invention]Hereafter, the illustration exposure device of this invention is explained with reference to an 
accompanying drawing. Here, drawing 1 is a schematic block diagram of the exposure device 1 of this invention. As shown in drawing 
1_, the exposure device 1 is provided with the following. 
Lighting system 1 00. 
Mask 200. 

Projection optical system 300. 

The plate 400, the stage 450, and the image formation position adjustment 500. 

[0024]Although the exposure device 1 of this embodiment is a projection aligner which exposes the circuit pattern formed in the mask 
200 by the step and scanning method on the plate 400, this invention can apply a step and repeat system and other exposure 
systems. Here, a step and scanning method scans a wafer continuously to a mask, and exposes a mask pattern to a wafer, and it is 
the exposing method which carries out step moving of the wafer after [ of one shot ] exposure completion, and moves to the 
exposure region of the following shot A step and repeat system is the exposing method which carries out step moving of the wafer 
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for every one-shot exposure of the shot of a wafer, and moves the following shot to an exposure region. 

[0025]The lighting system 100 illuminates the mask 200 in which a circuit pattern for transfer was formed, and has the light source 

part 110 and the illumination-light study system 120. 

[0026]The light source part 110 is provided with the following. 

Laser 1 12 as a light source. 

The beam plastic surgery system 114. 

[0027]Light from pulse lasers, such as an ArF excimer laser with a wavelength of about 193 nm, a KrF excimer laser with a 
wavelength of about 248 nm, and an F2 excimer laser with a wavelength of about 157 nm, can be used for the laser 1 12. A kind of 
laser is not limited to an excimer laser, for example, an YAG laser may be used and the number of the laser is not limited, either. For 
example, if two solid-state lasers which operate independently are used, there will be no coherence between solid-state lasers, and a 
speckle resulting from a coherence is reduced considerably. In order to reduce a speckle furthermore, an optical system may be made 
to rock linearly or in rotation. A light source usable to the light source part 1 10 is not limited to the laser 112, and its lamps, such as 
1 or two or more mercury lamps, and a xenon lamp, are also usable. 

[0028]The beam plastic surgery system 114 can use a beam expander provided with two or more cylindrical lenses etc., for example, 
The shape of beam is fabricated to a desired thing by a thing (for example, sectional shape is made into a square from a rectangle) for 
which a horizontaKo-vertical ratio of a size of sectional shape of a parallel beam from the laser 1 1 2 is changed into a desired value. 
The beam shaping system 114 forms light flux with a size and an angle of divergence required to illuminate the optical integrator 140 
mentioned later. 

[0029]As for the light source part 1 1 0, although not shown in drawing 1 , it is preferred to use the incoherent-ized optical system 
which makes coherent laser luminous flux incoherent. . As [ indicate /, for example / the incoherent-ized optical system / by drawing 
1_of the open patent Heisei 3(1991) No. 215930 gazette ] They are at least two light flux (for example) in a light dividing side about an 
incoming beam. So that one light flux may be re-derived to a parting plane after giving the optical path length difference more than 
the coherence length of a laser beam to the light flux of another side via an optical member, and it may pile up with the light flux of 
another side and it may be ejected, after branching to p-polarized light and s-polarized light. An optical system provided with at least 
one clinch system carried out can be used. 

[0030]The illumination-light study system 120 is provided with the following. 

It is an optical system which illuminates the mask 200, and is the condensing optical system 130 at this embodiment. 
Optical integrator 140. 
Aperture diaphragm 150. 
Condenser lens 160. 

The illumination-light study system 120 can be used regardless of axial Uemitsu and axial outdoor daylight The illumination-light 
study system 1 20 of this embodiment may have the masking blade and the scanning blade for changing the size of the transcriptional 
region on the plate 400. the illumination-light study system 120 of this embodiment has two or more lenses and required mirrors, and 
it is an injection side — a call — the afocal system which becomes centric is constituted. 

[0031]The condensing optical system 130 introduces into the optical integrator 140 first the light flux which passed it efficiently 
including a required bending mirror, a lens, etc. For example, the condensing optical system 1 30, As the emission face of the beam 
shaping system 114, and an eye lens of the fly mentioned later. The condenser lens arranged so that the entrance plane of the 
constituted optical integrator 140 may become the relation (this relation may be called the relation of the Fourier transform with this 
application) between an object face and a pupil surface (or a pupil surface and the image surface) optically is included, The chief ray 
of the light flux which passed it is maintained in parallel to the center of the optical integrator 140, and every surrounding lens 
element 142. 

[0032]The condensing optical system 130 contains further the light exposure controller 132 which can be changed for every Lighting 
Sub-Division for the light exposure of the illumination light to the mask 200. The light exposure controller 1 32 can change the beam 
cross section form of an incoming beam by changing each magnification of an afocal system. The light exposure controller 1 32 
consists of zoom lenses etc., moves a lens to an optical axis direction, and may enable it to change angular magnification 
alternatively. If necessary, the light exposure controller 1 32 can divide an incoming beam with a half mirror, can detect light volume by 
a sensor, and can adjust the output of the laser 1 1 2, and/or a part of optical system based on this detection result. The light 
exposure controller 132 can also adjust the light volume ratio of the center section and periphery of the aperture diaphragm 150 
which are mentioned later by replacing an optical element (for example, light volume adjustment (ND) filter), and/or changing image 
formation magnification with a zoom lens. The light exposure controller 132 can adjust a light exposure based on the contrast 
searched for in the pattern and/or said plate 400 of said request so that it may mention later. For example, what is necessary is for 
what is necessary to be just to enlarge relatively the ratio of the light exposure of the illumination light which has a peak in an optic 
axis, if pattern shape is thought as important, and just to enlarge relatively the ratio of the light exposure of the illumination light 
which has a peak of intensity distribution out of an axis, if contrast is thought as important. The light exposure controller 1 32 of this 
embodiment also has the function to adjust said peak position of the illumination light (large sigma Lighting Sub-Division) which has 
intensity distribution out of an axis. 

[0033]For example, the exposure controller 132 makes it possible to use the circular opening diaphragm 150F as the aperture 
diaphragm 1 50 mentioned later shows to drawing 3 (F), when a center section as shown in drawing 2 creates the illumination light 
whose light intensity is higher than a periphery. Here, the center section of drawing 2 is the light intensity distribution of the. 
illumination light whose light intensity is higher than a periphery. Drawing 3 (F) is an outline top view of the circular opening diaphragm 
1 50F. In this application, "the illumination light using the illumination light which has a peak of intensity distribution near the optic 
axis" shall contain the illumination light as shown in drawing 2 . The aperture diaphragm 1 50F comprises the circular light transmission 
section 155 of the transmissivity 1, and the shade part 152F of the shape of zona orbicularis of the transmissivity 0. 
[0034]The optical integrator 140 equalizes illumination light illuminated by the mask 200, and it comprises this embodiment as an eye 
lens of a fly which changes angular distribution of incident light into position distribution, and emits it. As for an eye lens of a fly, the 
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entrance plane 140a and emission face 140b are maintained by relation of the Fourier transform. However, the optical integrator 140 
with usable this invention is not limited to an eye lens of a fly so that it may mention later. 

[0035]The eye lens 140 of a fly puts in order two or more lenses (lens element) 142 in another field where a mutual focal position 
differs from it. It is higher for utilization efficiency of illumination light for sectional shape of each lens element which constitutes an 
eye lens of a fly to be an illuminated field of a lighting system, and abbreviated similarity, when a lens side of each lens element is a 
surface of a sphere. This is because a light incidence face and an illuminated field of an eye lens of a fly are the relation (conjugation 
relation) between an object and an image. 

[0036]Although an eye lens of a fly comprises this embodiment combining many lens elements of a square cross section according to 
form of the mask 200, this invention does not eliminate a lens element which has a round cross section, a rectangle, a hexagon, and 
other sectional shape. Each light flux from two or more point light sources (effective light source) formed in the emission face 140b of 
an eye lens of a fly or its neighborhood is superimposed on the mask 200 with the condenser lens 1 60. Thereby, the mask 200 whole 
is uniformly illuminated by much point light sources (effective light source). 

[0037]The optical integrator 140 applicable by this invention may be replaced by the optical integrator 140A which it is not limited to 
an eye lens of a fly, for example, is shown in drawing 1 6 . Here, drawing 16 is an expansion perspective view of the optical integrator 
140A. The optical integrator 140A is constituted by piling up 2 sets of cylindrical lens array (or lenticular lens) boards 144 and 146. 
The cylindrical lens array boards 144a and 144b of a group of the 1st sheet and the 4th sheet have the focal distance f1, respectively, 
and the cylindrical lens array boards 1 46a and 1 46b of a group of the 2nd sheet and the 3rd sheet have the different focal distance f2 
from fl. A cylindrical lens array board of the same group is arranged in a partner's focal position. 2 sets of cylindrical lens array 
boards 144 and 146 are arranged right-angled, and make light flux from which the f number (namely, the focal distance/effective 
aperture of a lens) differs in direction crossing at a right angle. It cannot be overemphasized that the number of groups of the optical 
integrator 140A is not limited to 2. 

[0038]The eye lens 140 of a fly may be replaced by an optical rod. An optical rod makes uneven illuminance distribution uniform by an 
entrance plane in an emission face, and sectional shape vertical to a rod shaft has a rectangular cross section which has the almost 
same aspect ratio as an illuminated field. Since illumination in an emission face will not become uniform if an optical rod has power in 
sectional shape vertical to a rod shaft, sectional shape vertical to the rod shaft is a polygon formed only in a straight line. In addition, 
the eye lens 130 of a fly may be replaced by a diffraction element with a diffusion. 

[0039] Just behind the emission face 140b of the optical integrator 140, the aperture diaphragm 150 to which form and a path were 
fixed is formed. The aperture diaphragm 1 50 of this embodiment has the aperture shape for illuminating the mask 200 using 
illumination light which has a peak of intensity distribution near the optic axis, and illumination light which has a peak of intensity 
distribution out of an axis (namely, it projects [ whether these are projected one by one and ] in the state where it compounded). 
Thus, this invention is included, also when preparing an aperture diaphragm which brings about illumination light which has a peak of 
intensity distribution near the optic axis, and an aperture diaphragm which brings about illumination light which has a peak of intensity 
distribution out of an axis, projecting one side of them on the mask 200 previously and projecting another side on the mask 200 after 
that. One of the features of this invention is solving many problems in accordance with exchange of the mask 200, and unless it is 
exchanged in the mask 200, it is because exchange of the aperture diaphragm 150 is not a problem. The aperture diaphragm 150 is 
formed in the pupil surface 320 of the projection optical system 300, and a conjugate position, and aperture shape of 150 of an 
aperture diaphragm is equivalent to an effective light source configuration of the pupil surface 320 of the projection optical system 
300. 

[0040]sigma is 0.3 or less and illumination light which has a peak of intensity distribution near the optic axis brings about interference 
of the zero-order diffracted light and the primary [ **] diffracted light sigma is 0.6 or more and illumination light which has a peak of 
intensity distribution out of an axis brings about interference of 2 light flux which consists of the zero-order diffracted light and the 
primary [ +] primary [ -] diffracted light. Here, sigma is NA by the side of the mask 200 of the illumination-light study system 1 20 to a 
numerical aperture (NA) by the side of the mask 200 of the projection optical system 300. Lighting Sub-Division which has a peak of 
intensity distribution near the optic axis may be called small sigma Lighting Sub-Division, usual Lighting Sub-Division, etc. Lighting 
Sub-Division which has a peak of intensity distribution out of an axis may be called large sigma Lighting Sub-Division, oblique 
incidence Lighting Sub-Division, deformation illumination, etc. 

[0041]With reference to drawing 3 thru/or drawing 6 , illustration form applicable to the aperture diaphragm 150 is explained. Here, 
drawing 3 t hru/or drawing 6 are the outline top views of illustration form of the aperture diaphragm 1 50. Drawing 3 ( A) is an outline 
top view of the aperture diaphragm 150A which has the circular opening 151 with a comparatively small radius for bringing about 
illumination light which has a peak of intensity distribution near the optic axis. The aperture diaphragm 150A has a light transmission 
section and the shade part 152A of the transmissivity 1 which comprise the circle 151. 

[0042] Drawing 3 (B) is an outline top view of the aperture diaphragm 1 SOB which has the light transmission section and the shade 
part 1 52B of the transmissivity 1 which consists of the circle 1 53 of a quadrupole for bringing about the illumination light which has a 
peak of intensity distribution out of an axis. A center position brings about the illumination light not more than sigma=1 , and the 
circular opening 153 is arranged at **45 degrees and **135 degrees, respectively. Preferably, sigma of the illumination light which 
each circle 1 53 brings about is equal. 

[0043] Drawing 3 (C) is an outline top view of the aperture diaphragm 1 50C which has the light transmission section and the shade 
part 152C of the transmissivity 1 which consists of the zona-orbicularis opening 154 for bringing about the illumination light which has 
a peak of intensity distribution out of an axis. 

[0044] Drawing 3 (D) is an outline top view of the aperture diaphragm 150D which has the circular opening 151 shown in drawing 3 (A), 
and the circular opening 1 53 shown in drawing 3 (B) and which was constituted very much as a diaphragm for Lighting Sub-Division 
five-fold. The aperture diaphragm 150D follows and brings about the illumination light by which the illumination light which has a peak 
of intensity distribution near the optic axis, and the illumination light which has a peak of intensity distribution out of an axis were 
compounded. The circles 151 and 153 of the aperture diaphragm 150D have the same size. The aperture diaphragm 150D is provided 
with the following. 

The light transmission section of the transmissivity 1 which consists of the circles 151 and 153. 
The shade part 1 52D of the transmissivity 0. 
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[00453 Drawing 3 (E) is an outline top view of the aperture diaphragm 150E which has the zona-orbicularis opening 153 shown in the 
circular opening 151 shown in drawing 3 (A), and drawing 3 (C). Therefore, the aperture diaphragm 150E also brings about the 
illumination light by which the illumination light which has a peak of intensity distribution near the optic axis, and the illumination light 
which has a peak of intensity distribution out of an axis were compounded. The aperture diaphragm 1 50E is provided with the 
following. 

The light transmission section of the transmissivity 1 which consists of the circles 151 and 154. 
The shade part 152D of the transmissivity 0. 

[0046]Various change, such as a part of quadrangle, other polygon, and sector, is possible for the form of the openings 151 and 153. 
sigma may exceed 1. This modification is explained with reference to drawing 4 and drawing 5 . Here, drawing 4 (A) and (B) is an 
outline top view of the aperture diaphragms 150G and 150H which are the modifications of the aperture diaphragm 150D shown in 
drawing 3 (D). Drawing 4 (C) is an outline top view of the aperture diaphragm 1 501 which is a modification of the aperture diaphragm 
1 50E shown in drawing 3 (E). 

[0047]The aperture diaphragm 1 50G is provided with the following. 

The light transmission section of the transmissivity 1 which consists of a little bigger circular opening 151 A than the circular opening 
151 and the rectangular opening 153A in which sigmasigma exceeded one selectively. 
The shade part 152G of the transmissivity 0. 

this invention person discovered that the pattern image formed in the plate 400 became clear, when sigma used the illumination light 
selectively exceeding one. The aperture diaphragm 150H is provided with the following. 

The light transmission section of the transmissivity 1 which, as for the aperture diaphragm 150C, sigma becomes from the one or less 
circular opening 151 and the sector opening 153B. 
The shade part 1 52H of the transmissivity 0. 

The size of the sector opening 153B can be adjusted arbitrarily. The aperture diaphragm 1501 is provided with the following. 
The light transmission section of the transmissivity 1 which consists of the zona orbicularis (or rectangle belt) 154A selectively 
exceeding the circular opening 151 and sigma=1. 
The shade part 1 521 of the transmissivity 0. 

Since the function of the aperture diaphragm 150G thru/or I is the same as that of the above-mentioned aperture diaphragm 150D 
etc., detailed explanation is omitted here. 

[0048]Kokonoe as another modification applicable to drawing 5 at the aperture diaphragm 150 — the outline top view of the aperture 
diaphragm 1 50J constituted very much as a diaphragm for Lighting Sub-Division is shown. The aperture diaphragm 1 50J is provided 
with the following. 

A little bigger circular opening 1 51 B than the circular opening 151. 
sigma of an opening position is the one or less circular opening 153C. 

The light transmission section of the transmissivity 1 which consists of the circular opening 1 53D which sigma exceeds one 
selectively and has the same size as the circular opening 151B. 
The shade part 1 52 J of the transmissivity 0. 

The circular opening 153C is formed in the position of 0 times, 90 degrees, 180 degrees, and 270 degrees, and the circular opening 
1 53D is formed in the position of **45 degree and **1 35 degrees. Since the function of the aperture diaphragm 1 50 J is also the same 
as that of the above-mentioned aperture diaphragm 1 50D etc., detailed explanation is omitted here. 

[0049]What is necessary is to arrange the aperture diaphragms 150A thru/or 150J to a disc-like turret which is not illustrated, for 
example, and just to rotate a turret in the case of a change, in order to choose the desired aperture diaphragm 150 out of two or 
more kinds of aperture diaphragms 1 50. Thereby, first, out of illumination light which has a peak in an optic axis, and an axis, the 
lighting system 120 can illuminate the mask 200 by one side of the illumination light which has a peak of intensity distribution, and can 
illuminate the mask 200 by another side after that. In illumination light by which illumination light which has a peak in an optic axis, and 
illumination light which has a peak of intensity distribution out of an axis were compounded, the above-mentioned light exposure 
controller 132 can change each exposure ratio. 

[0050]the condenser lens 160 collects as many lights which came out of the eye lens 140 of a fly as possible — a chief ray — 
parallel, i.e., a call, — Koehler illumination of the mask 200 is carried out so that it may become centric. The mask 200 and the 
emission face 140b of the eye lens 140 of a fly are arranged at a relation of the Fourier transform. 

[0051 ]If the exposure device 1 has necessity, it has a width variable slit for illumination unevenness control, a masking blade for 
exposure region restrictions under scan (a diaphragm or a slit), etc. a case where a masking blade is provided a masking blade and the 
emission face 140b of the eye lens 140 of a fly are arranged at a relation of the Fourier transform — the 200th page of a mask — 
engineering — abbreviated — it is provided in a conjugate position. Light flux which penetrated an opening of a masking blade is used 
as illumination light of the mask 200. A masking blade is the diaphragm which can carry out automatic variable [ of the aperture 
width ], and enables change of a transcriptional region (aperture slit) of the plate 400 mentioned later in a lengthwise direction. An 
exposure device may have further an above-mentioned masking blade and a scanning blade of a similar structure which enable change 
of a transverse direction of a transcriptional region (as the scan exposure field of one shot) of the plate 400. Aperture width is the 
diaphragm which can carry out automatic variable, and a scanning blade is also formed in the 200th page of a mask, and an optical 
almost conjugate position. Thereby, the exposure device 1 can set up a size of a transcriptional region according to a size of a shot 
exposed by using these two variable blades. 

[0052]The mask 200 is a product made from quartz, and the circuit pattern (or image) which should be transferred is formed on it, and 
it is supported and driven to the mask stage which is not illustrated, for example. The diffracted light emitted from the mask 200 is 
projected on the plate 400 through the projection optical system 300. The plate 400 is a processed object and the resist is applied. 
The mask 200 and the plate 400 are arranged optically at a conjugate relation. Since the exposure device 1 of this embodiment is an 
exposure device (namely, scanner) of a step and scanning method, it transfers the pattern of the mask 200 on the plate 400 by 
scanning the mask 200 and the plate 400. If it is an exposure device (namely, "stepper") of a step and repeat system, it will expose in 
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the state where the mask 200 and the plate 400 were made to stand it still. 

[0053]The mask stage is connected to the moving mechanism which is not illustrated in support of the mask 200. A mask stage and 
the projection optical system 300 are established on the stage body tube surface plate supported via a damper etc. by the base 
frame laid in the floor etc., for example. The mask stage can apply any composition of this business world well-known. The moving 
mechanism which is not illustrated comprises a linear motor etc. and the mask 200 can be moved to an XY direction by driving a mask 
stage. The exposure device 1 is scanned in the state where it synchronized according to the control mechanism which does not 
illustrate the mask 200 and the plate 400. 

[0054]The mask 200 as a one side face of this invention has a desired pattern and a pattern of a dummy with periodicity put on the 
pattern concerned, A portion which should be made to resolve by an effect of a dummy pattern among desired patterns is formed as 
a phase shift mask made thicker than line width of a pattern of said dummy. For example the mask concerned forms a desired 
pattern, piles up a pattern of a dummy which has periodicity in the pattern concerned, and is manufactured as a phase shift mask by 
making some patterns of said request thicker than a pattern of said dummy. Some desired patterns are made thick in order to provide 
a difference in a light exposure with a dummy pattern, so that it may mention later. 

[0055]ln order to explain pattern constitution of the mask 200 of this invention, a desired pattern is explained first. Here, let a desired 
pattern be the gate pattern 20 as shown in drawing 6 , for example. Here, drawing 6 is an outline top view of the desired pattern 20. 
[0056]The gate pattern 20 comprises the pattern parts 21a and 21b (unless it refuses in particular, the reference number 21 
summarizes both.) of a couple, and each pattern part 21 comprises the detailed gate section 22 passing through B section, and the 
two contact parts 24 passing through A section. The gate pattern 20 is constituted by chromium etc., for example. 
[0057]As shown in drawing 6 , both the gate sections 22 are rectangles which have the respectively detailed line width U and have 
aligned in parallel at intervals of [ detailed ] L If it puts in another way, the gate section 22 constitutes the L&S pattern selectively. In 
this embodiment, L is 0.12 micrometer. 

[0058]The contact part 24 is a rectangle which has the line width 3L respectively in illustration, and two pairs of contact parts 24 
have aligned in parallel via the detailed interval L The two contact parts 24 are formed in the both ends of the gate section 22 at 
each pattern part 21. An object of this invention is to resolve simultaneously the contact part 24 with which line width detailed in this 
way and interval separated the equal (to L) gate section 22, and the detailed interval l_ and large line width (namely, 3L) was located 
in a line compared with the minimum line width (gate section 22) L It depends for the suitable line width L for this invention on the 
wavelength lambda of k^ shown in the expression 1, and a light source, and NA of a projection optical system. For example, when a 
KrF excimer laser with a wavelength of 248 nm and the projection optical system of NA=0.6 are used, the theoretical resolving R is 
set to 103 nm from the expression 1 as k^O.25, if it is NA=0.85, it will be set to R= 73 nm and this will be set to L To the 
neighborhood, using an ArF excimer laser with a wavelength of 193 nm, if it is NA=0.85, it will be set to R= 57 nm again, and this is set 
to L k^ can change from 0.25 to about 0.5 (or more than it). 

[0059]In order to resolve the two gate sections 22 first, the pattern which forms two or more patterns of the periodic dummy of fine 
lines and a detailed interval with an identical pitch in the both sides of the two gate sections 22, and has a periodic structure is 
formed. By adding a dummy pattern and forming a periodic structure, control with the sufficient improvement in resolution 
performance and accuracy of line width is attained. This periodic pattern acquires ultimate resolution with a phase shift mask. 
[0060]An example of the phase shift mask 50 which has the mask pattern 40 formed by putting the dummy pattern 30 on the desired 
pattern 20 is shown in drawing 7 . As shown in the figure, the desired pattern 20 comprises the pattern part 21 of a couple, as 
mentioned above. The dummy pattern 30 has the parallel light transmission sections 32 and 34 and the shade part 36 mutually, and a 
light transmission section and the shade part 36 align by turns. The width of each direction of Y of the light transmission sections 32 
and 34 and the shade part 36 is equal to L (this embodiment 0.12 micrometer) shown in drawing 6 . The phase was set as 0 times and 
180 degrees, the light transmission sections 32 and 34 are reversed 180 degrees mutually, and the light transmission sections 32 and 
34 have aligned in the direction of Y by turns. The light transmission sections 32 and 34 have the transmissivity 1 (or 100%), and the 
shade part 36 has the transmissivity 0. The shade part 36 is constituted by chromium etc., for example. 

[0061]The gate section 22 of each pattern part 21 is laid on top of the shade part 36 of the dummy pattern 30. Although it may be 
grasped as some desired patterns 20 between the two gate sections 22. a phase is grasped here as the light transmission section 34 
set as 180 degrees. Each contact part 24 is provided with the following. 
The shade parts 24a and 24c. 

The light transmission section 24b which the light transmission section 32 piled up. 

That is, the field's 24b reference of drawing 6 and drawing 7 will understand changing from a shade part to a light transmission section 
by having piled up the dummy pattern 30. Transmissivity of the light transmission section 24b is 1 (100%), and transmissivity of the 
shade parts 22, 24a. and 24c is 0. 

[0062]Next, Lighting Sub-Division which uses illumination light which has a peak of intensity distribution near the optic axis (it is (for 
example, like illumination light which the aperture diaphragm 1 50A shown in drawing 3 (A) brings about)), (It is for example, like 
illumination light which the aperture diaphragm 1 50B shown in drawing 3 (B) brings about) it produces as the sum with illumination 
light which has a peak of intensity distribution out of an axis — multiplex illumination-light (for example, illumination light which 
aperture diaphragm 1 50D shown in drawing 3 (D) brings about) use was carried out and the phase shift mask 50 was exposed. At this 
time, a result of light intensity distribution produced on the plate 400 mentioned later is shown in drawing 8 . 

[0063] Drawing 8 (A) is the light intensity distribution on the plate 400 about a section including A section shown in drawing 6 . Drawing 
8_(B) is the light intensity distribution on the plate 400 about a section including A section shown in drawing 6 . The intensity 
distribution on the plate 400 can be interpreted as the exposure value distribution of the resist of the plate 400. With reference to 
drawing 8 (A), about A section, the light intensity of the light transmission section 24b is too high, and it is understood that the 
contact part 24 is not correctly transferred by the plate 400. It is understood that the dummy pattern 30 remains and the gate 
section 22 is not correctly transferred by the plate 400 even if it shakes various threshold values of the resist of the plate 400 
mentioned later about B section with reference to drawing 8 (B). 

[0064]Then, by fattening the gate section 22 (namely, detailed portion) of the desired pattern 20 for a while, it distinguishes between 
a light exposure with the dummy pattern 30, the desired pattern 20 is emphasized, and the desired pattern 20 was resolved by the 
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plate 400. The phase shift mask at this time is the mask 200 as a one side face of this invention. Hereafter, the phase shift mask 200 
is explained with reference to drawing 9 . Here, drawing 9 (A) is an outline top view of the phase shift mask 200. Drawing 9 (B) is the 
elements on larger scale of the phase shift mask 200. Drawing 9 (C) is a modification of the phase shift mask 200 shown in drawing 9 

(B) . As shown in the figure, the phase shift mask 200 has the mask pattern 260 in which a part comprises the pattern 210 of the 
request made thick, and the dummy pattern 240. 

[0065]Although the desired pattern 210 is similar to the gate pattern 20, it is different in that a part is made thick. The desired 
pattern 210 comprises the pattern parts 212a and 212b (unless it refuses in particular, the reference number 212 summarizes both.) 
of a couple, and each pattern part 212 comprises the detailed gate section 220 passing through D section, and the two contact parts 
230 passing through C section. 

[0066]Both the gate sections 220 are rectangles which have respectively detailed line width (it is the large line width L1 somewhat 
from L), and have aligned in parallel at a detailed interval (it is a small interval somewhat from L). In this embodiment, L is 0.12 
micrometer. 

[0067]On the other hand, respectively in illustration, rather than the line width 3L, the contact part 230 is a rectangle which has big 
line width somewhat, and has aligned in parallel via an interval (it is a small interval somewhat from L) with two pairs of detailed 
contact parts. The two contact parts 230 are formed in both ends of the gate section 220 at each pattern part 212. This invention 
separates the almost equal gate section 220 and a detailed interval (it is a small interval somewhat from L), and line width detailed in 
this way and an interval compared with the minimum line width (gate section 220) L Large line width, (namely, it aims at resolving 
simultaneously the contact part 230 with which big line width) was somewhat located in a line rather than 3L. 
[0068]ln order to resolve the two gate sections 220, two or more dummy patterns 240 are formed in the both sides of the two gate 
sections 220, and have a periodic structure of the fine lines which have identical pitch l_ and a detailed interval. By adding the dummy 
pattern 240 and forming a periodic structure, control with the sufficient improvement in resolution performance and accuracy of line 
width is attained. This periodic pattern acquires ultimate resolution with a phase shift mask. 

[0069]The dummy pattern 240 has the parallel light transmission sections 242 and 244 and the shade part 246 mutually, and a light 
transmission section and the shade part 246 align by turns. The width of each direction of Y of the light transmission sections 242 
and 244 and the shade part 246 is equal to L (this embodiment 0.12 micrometer). The phase was set as 0 times and 180 degrees, the 
light transmission sections 242 and 244 are reversed 180 degrees mutually, and the light transmission sections 242 and 244 have 
aligned in the direction of Y by turns. The shade part 246 is constituted by chromium etc., for example. The transmissivity of the light 
transmission sections 242 and 244 is 1 (100%), and the transmissivity of the shade part 246 is 0. 

[0070]The gate section 220 of each pattern part 212 is laid on top of the shade part 246 of the dummy pattern 240. Although it may 
be grasped as some desired patterns 210 between the two gate sections 220, the phase is grasped here as the light transmission 
section 244 set as 180 degrees. Each contact part 230 is provided with the following. 
Shade parts 232 and 236. 

The light transmission section 234 which the light transmission section 242 piled up. 

That is, the field 234 is changing from the shade part to the light transmission section, when the dummy pattern 240 piled up. The 
transmissivity of the light transmission section 234 is 1 (100%), and the transmissivity of the shade parts 220, 232, and 236 is 0. 
[0071]As shown in drawing 9 (A), originally, what was L respectively is large to L1 00, and the line width of the gate section 220 and 
the shade parts 232 and 236 of the contact part 230 is carried out. With reference to drawing 9 (B), about the center lines U1 and U2 
of the shade part 246, it is equal, only L2 is thick on the outside, and each of the shade parts 232 and 236 is carried out. As a result, 
it is understood that L1 is L+2xL2. It is understood that the line width of the field 234 is L-2xl_2. Unlike this embodiment, the shade 
parts 232 and 236 may be made thick by asymmetric width about the center lines Ut and U2, respectively, and as shown in drawing 9 

(C) , they may be made thick by one side on either side, for example. The line width by which the shade part 232 is made thick may 
differ from the line width by which the shade part 236 is made thick. The Reason for making the shade parts 232 and 236 thick in this 
way is for establishing a difference for the desired pattern 210 about a light exposure from the dummy pattern 240. The ratio of the 
line width L1 which should be made thick to the line width L is about (for example, about 17%) tens of %, for example. 
[0072]According to this embodiment, since the line width of the gate section 220 is the same as that of the shade part 232 (namely, 
this example L+2xL2), explanation is omitted here. It is good selectively as for what is different from the shade part 232 in the line 
width of the gate section 220, and the gate section 220 may be made thick to right-and-left asymmetry about Chuo Line U1. 
[0073]Next, Lighting Sub-Division which uses the illumination light which has a peak of intensity distribution near the optic axis (it is 
(for example, like the illumination light which the aperture diaphragm 150A of the illumination light shown in drawing 3 (A) brings 
about)), (It is for example, like the illumination light which the aperture diaphragm 1 SOB shown in drawing 3 (B) brings about) it 
produces as the sum with the illumination light which has a peak of intensity distribution out of an axis — multiplex illumination-light 
(for example, illumination light which aperture diaphragm 1 50D shown in drawing 3 (D) brings about) use was carried out, and the 
phase shift mask 200 was exposed. At this time, the result of the light intensity distribution produced on the plate 400 mentioned 
later is shown in drawing 10 . 

[0074] Drawing 10 (A) is the light intensity distribution on the plate 400 about a section including C section shown in drawing 9 (A). 
Drawing 10 (B) is the light intensity distribution on the plate 400 about a section including D section shown in drawing 9 (A). The 
intensity distribution on the plate 400 can be interpreted as the exposure value distribution of the resist of the plate 400. It is 
understood in drawing 10 (A) that the light intensity of the light transmission section 234 is decreasing rather than the light 
transmission section 24b about C section as compared with drawing 8 (A). This is because the line width of the light transmission 
section 234 became smaller than L (L~2xL2). For this reason, if the threshold value of a resist is shaken suitably, it will be understood 
that the contact part 230 can transfer on the plate 400. It is understood in drawing 10 (B) that the light intensity of the light 
transmission section 244 between the gate sections 220 is decreasing rather than the light transmission section 34 between the gate 
sections 22 about D section as compared with drawing 8 (B). This is because the line width of the light transmission section 244 
between the gate sections 220 became smaller than L (L-2xL2). For this reason, if the threshold value of a resist is shaken suitably, it 
will be understood that the gate section 220 can transfer on the plate 400. As mentioned above, if the threshold value of a resist is 
shaken suitably, it will be understood that the desired pattern 210 can transfer on the plate 400 correctly. 
[0075]Next, with reference to drawing 1 2 , the mask 200A as a modification of the mask 200 is explained. Here, drawing 1 2 is an 
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outline top view of the mask 200A. The mask 200A has the mask pattern 260A which comprises the desired pattern 210 and the 
dummy pattern 240A, as shown in the figure. Since the desired pattern 210 is the same as that of drawing 9 , explanation is omitted. 
[0076]The dummy pattern 240A comprised the light transmission sections 242A and 244A, the phase was set as 0 times and 180 
degrees, and both have reversed it 180 degrees. The light transmission sections 242A and 244A had the width 2L in the direction of 
Y, respectively, and have aligned in parallel [ by turns ] with the direction of Y. Thus, the dummy patterns 240A of this embodiment 
differ in the dummy pattern 240 shown in drawing 9 , and do not have a shade part. Therefore, it becomes only the desired pattern 210 
to have a shade part which comprises chromium etc. It is possible to distinguish between the light exposure of the desired pattern 
210 and the dummy pattern 240A by such chromium loess composition. 

[0077]That is, it will be understood that a light exposure of a center section of drawing 8 (A) decreases like a light exposure shown in 
a center section of drawing 1 0 (A) since width of the light transmission section 234 is smaller than width of the light transmission 
sections 242A and 244A Since similarly width of the light transmission section 244A (and light transmission section 244A sandwiched 
by the gate section 220 of a couple) sandwiched by two pairs of shade parts 232 is smaller than width of the light transmission 
sections 242A and 244A, It will be understood that a light exposure of a center section of drawing 8 (B) decreases like a light 
exposure shown in a center section of drawing 1 0 (B). As a result the desired pattern 21 0 can be transferred with sufficient contrast 
on the plate 400. 

[0078]lt will be understood that the same effect is acquired, even if the line width of the boundary part which a phase reverses in the 
desired pattern 210 is set up suitably and it controls the light exposure of the desired pattern 210 and the dummy pattern 240 the 
optimal. 

[0079]Next, with reference to drawing 14 , the mask 200B as a modification of the mask 200 is explained. Here, drawing 14 is an 
outline top view of the mask 200B. The mask 200B has the mask pattern 260B which comprises the desired pattern 21 OA and the 
dummy pattern 240A, as shown in the figure. Since it is the same as that of drawing 1 2 , the dummy pattern 240A omits explanation. 
[0080]As shown in drawing 14 , the desired pattern 210 consists of the pattern parts 214a and 214b (unless it refuses in particular, 
the reference number "214" shall summarize these) of a couple, and each pattern part 214 comprises the gate section 220 and the 
contact part 230A of a couple. Each contact part 230A has the light transmission section 234A and the shade parts 232 and 236. 
Since the gate section 220 and the shade parts 232 and 236 are the same as that of what was mentioned above with reference to 
drawing 9 , explanation is omitted here. 

[0081 ]As for the light transmission section 234A, transmissivity is set as 0.7 (70%) instead of 1 (100%). It is possible for this to 
distinguish between the light exposure of the desired pattern 21 OA and the dummy pattern 240A. That is, it will be understood that 
the light exposure of the center section of drawing 8 (A) decreases like the light exposure shown in the center section of drawing 10 
(A), since the width of the light transmission section 234A is smaller than the width of the light transmission sections 242A and 244A 
and transmissivity is also low. 

[0082]lf the light transmission section 234A is used, it will be understood that the dummy pattern 240A may be the dummy pattern 
240. Of course, the transmissivity of the light transmission section 244A (and light transmission section 244A sandwiched by the gate 
section 220 of the couple) sandwiched by two pairs of shade parts 232 may be similarly set as 0.7 (70%). 

[0083]Thus, the desired pattern 210 can be transferred with sufficient contrast on the plate 400 by controlling a part of (between the 
pattern parts 212 is included) light transmittance of a desired pattern. 

[0084]The projection optical system 300 has the aperture diaphragm 320 for carrying out image formation of the diffracted light which 
passed through the mask pattern 260 formed in the mask 200 on the plate 400. The optical system which the projection optical 
system 300 turns into only from two or more lens elements, the optical system which has two or more lens elements and a concave 
mirror of at least one sheet (catadioptric optical system), The optical system which has two or more iens elements and diffraction 
optical elements, such as kino form of at least one sheet, an all the mirrors type optical system, etc. can be used. When amendment 
of a chromatic aberration is required, two or more lens elements which consist of a glass material with which variances (Abbe value) 
differ mutually are used, or it constitutes so that distribution of a lens element and an opposite direction may produce a diffraction 
optical element. As mentioned above, the form of the effective light source formed in the pupil surface 320 of the projection optical 
system 300 is the same as the form shown in drawing 3 thru/or drawing 5 . 

[0085]Although the plate 400 is a wafer in this embodiment, it includes another liquid crystal substrate and processed object widely. 
Photoresist is applied to the plate 400. A photoresist application process is provided with the following. 
Pre treatment. 

Adhesiveness improver coating treatments. 
Photoresist coating treatments. 
Prebaking processing. 

Pretreatment includes washing, desiccation, etc. adhesiveness improver coating treatments are surface treatment (namely, 
hydrophobicity-izing by surface-active agent spreading) processing for improving the adhesion of photoresist and a ground — organic 
layers, such as HMDS (Hexamethyi-disilazane), — a coat — or it steams. Although prebaking is a baking powder (calcination) process, 
it is softer than it after development, and it removes a solvent. 

[0086]The plate 400 is supported by the wafer stage 450. Since any composition of well-known in this industry is applicable, the stage 
450 omits explanation of a detailed structure and operation here. For example, the stage 450 moves the plate 400 to an XY direction 
using a linear motor. It is scanned synchronously, the position of the mask stage and the wafer stage 450 which are not illustrated is 
supervised by a laser interferometer etc., for example, and both drive the mask 200 and the plate 400 at the fixed rate of a velocity 
ratio. The stage 450 is formed on the stage surface plate supported on a floor etc. via a damper, for example, and a mask stage and 
the projection optical system 300 are established on the body tube surface plate with which a body tube surface plate is supported 
via a damper etc. on the base frame laid in the floor etc. and which is not illustrated, for example. 

[0087]It is made to move to a Z direction which is connected to the stage 450 and shows drawing 1 t he plate 400 within the limits of 
the depth of focus with the stage 450, and the image formation position adjustment 500 adjusts an image formation position of the 
plate 400. If the exposure device 1 has necessity, it can also lose dispersion in image formation performance in the depth of focus by 
exposing two or more times to the plate 400 arranged at a different position in a Z direction. Since any well-known technology is 
applicable in this industry, such as a rack which is extended to a Z direction and which is not illustrated, and a means for it to be 
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connected to the stage 450 and to rotate a movable pinion which is not illustrated and a pinion for a rack top, the image formation 
position adjustment 500 omits detailed explanation here. 

[0088]in exposure, light flux emitted from the laser 112 enters into the illumination-light study system 120. after the shape of beam is 
fabricated by desired thing by the beam shaping system 1 1 4. The condensing optical system 1 30 introduces into the optical integrator 
140 efficiently light flux which passed it. In that case, the light exposure controller 132 adjusts a light exposure of illumination light. 
The optical integrator 140 equalizes illumination light and the aperture diaphragm 150 forms illumination light by which illumination 
light which has a peak of intensity distribution near the optic axis, and illumination light which has a peak of intensity distribution out 
of an axis were compounded. This illumination light illuminates the phase shift mask 200 on optimal Lighting Sub-Division conditions 
via the condenser lens 160. 

[0089]The mask pattern 260 in which a part of line width comprised the pattern 210 of the request made thick and the dummy 
pattern 240 put on the pattern 210 is formed in the mask 200. The gate section 220 is put on the shade part (dark line part) 236 of 
the dummy pattern 240, and forms a L&S pattern with the dummy pattern 240, and resolution performance is raised by the phase 
shift mask. The gate section 220 is made thicker than the dummy pattern 240, and, as for the light transmission section in the 
meantime, the light exposure is decreasing rather than the dummy pattern 240. Put the contact part 230 on the dummy pattern 240, 
and in part. (Namely, the field 234) changes to a light transmission section, a part (namely, shade parts 232 and 236) is made thicker 
than the line width of the dummy pattern 240, and, as a result, in the light transmission section 234, the light exposure is decreasing 
rather than the dummy pattern 240. 

[0090]Reduction projection of the light flux which passed the mask 200 is carried out by image formation operation of the projection 
optical system 300 for predetermined magnification on the plate 400. If it is the exposure device 1 of a step and scanning method, it 
will fix, the mask 200 and the plate 400 will carry out a synchronous scan, and the light source part 110 and the projection optical 
system 300 will expose the whole shot. The step of the stage 450 of the plate 400 is carried out, it moves to the following shot, and 
exposure transfer of many shots is carried out on the plate 400. If the exposure device 1 is a step and repeat system, it will expose in 
the state where the mask 200 and the plate 400 were made to stand it still. 

[0091]The illumination light which has a peak of intensity distribution near the optic axis illuminates the phase shift mask 200, and 
forms the intensity distribution of a detailed period pattern on the plate 400. The illumination light which has a peak of intensity 
distribution out of an axis illuminates the mask 200, and exposes it coarsely. Since the light transmission sections 244 and 234 
between the gate sections 220 of the phase shift mask 200 have narrow pattern width, a light exposure decreases, and the desired 
pattern 210 is contributed to dissociating from the dummy pattern 240. As a result, the pattern of the desired contact hole 210 can 
be formed on the plate 400 by choosing the threshold value of the resist of the plate 400 suitably. Thereby, the exposure device 1 
can perform pattern transfer to a resist with high precision, and can provide high-definition devices (a semiconductor device, an LCD 
element, image sensors (CCD etc.), a thin film magnetic head, etc.). 

[0092] Next, with reference to drawing 17 and drawing 18 , the embodiment of the manufacturing method of the device using the 
above-mentioned exposure device 1 is described. Drawing 1 7 is a flow chart for explaining manufacture of devices (semiconductor 
chips, such as IC and LSI, LCD, CCD, etc.). Here, manufacture of a semiconductor chip is explained to an example. The circuit design 
of a device is performed at Step 1 (circuit design). The mask in which the designed circuit pattern was formed is manufactured in 
Step 2 (mask manufacture). At Step 3 (wafer manufacture), a wafer is manufactured using materials, such as silicon. Step 4 (wafer 
process) is called a previous process, and forms a actual circuit on a wafer with the lithography technology of this invention using a 
mask and a wafer. Step 5 (assembly) is called a post process, is a process semiconductor-chip-ized using the wafer created by Step 
4, and includes processes, such as an assembly process (dicing, bonding) and a packaging process (chip enclosure). In Step 6 
(inspection), the operation confirming test of the semiconductor device created at Step 5, an endurance test, etc. are inspected. A 
semiconductor device is completed through such a process and this is shipped (Step 7). 

[0093] Drawing 1 8 is a detailed flow chart of the wafer process of Step 4. The surface of a wafer is oxidized at Step 1 1 (oxidation). In 
Step 1 2 (CVD), an insulator layer is formed on the surface of a wafer. In Step 1 3 (electrode formation), an electrode is formed by 
vacuum evaporation etc. on a wafer. Ion is driven into a wafer at Step 14 (ion implantation). A sensitizing agent is applied to a wafer 
at Step 15 (resist process). In Step 16 (exposure), the circuit pattern of a mask is exposed to a wafer with the exposure device 1. 
The exposed wafer is developed in Step 17 (development). In Step 18 (etching), portions other than the developed resist image are 
shaved off. The resist which etching ended and became unnecessary is removed in Step 19 (resist removing). A circuit pattern is 
formed on a wafer by carrying out by repeating these steps multiplex. 
[0094] 

[Work example l]ln Embodiment 1, the phase shift mask 200 shown in drawing 9 , the aperture diaphragm 150G indicated to be a KrF 
excimer laser (wavelength of 248 nm) to drawing 4 (A) at the laser 112, and the projection optical system 300 of NA0.60 were used 
for the exposure device 1. In the phase shift mask 200, L shown in drawing 9 (B) set L1 to 140 nm (namely, L2=10nm) at 120 nm by 
conversion on a wafer (plate 400) side. The dummy pattern 240 was used as a 1 20-nm L&S pattern. 

[0095]The illumination light which has a peak of intensity distribution for this exposure device 1 near the optic axis (it is (like the 
illumination light which the aperture diaphragm 150A shown in drawing 3 (A) gives)), (It is like the illumination light which the aperture 
diaphragm 150B shown in drawing 3 (B) gives) the quadrupole illumination light (sigma of the center position of each circular opening - 
- x.) which has a peak of intensity distribution out of an axis sigma of the size of each circular opening is set to 0.3 at the position of 
each y direction 0.6. And it exposed, respectively by the fivefold (it is (like illumination light which aperture diaphragm 1 50D shown in 
drawing 3 (D) gives)) pole illumination light (0.3 and the others of sigma of the central part are the same as that of the quadrupole 
illumination light) by which the illumination light which has a peak of intensity distribution near the optic axis, and the illumination light 
which has a peak of intensity distribution out of an axis were compounded. The intensity ratio of the illumination light which has a 
peak of intensity distribution near the optic axis of the fivefold pole illumination light by the light exposure controller 1 32, and the 
illumination light which has a peak of intensity distribution out of an axis was set as 0.9 to 1. 

[0096]The result of these exposure is shown in drawing 11 . When the illumination light which has a peak of intensity distribution near 
the optic axis is used with reference to drawing 1 1 (A), only minute periodical structure is exposed. When the quadrupole illumination 
light is used with reference to drawing 1 1 (B), only a big pattern part is exposed and the detailed period pattern is not resolved. When 
the fivefold pole illumination light which carried out multiplex [ of these ] is used with reference to drawing 1 1 (C), the gate pattern 
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210 desired whole is resolved. Drawing 1 1 (A) thru/or (C) is the exposure pattern characteristic at the time of shaking the distance 
from the focus in the depth of focus at a transverse direction to -0.4micrometer-+0.4micrometer with the resolving centering control 
equipment 500. These brought the same result as what was explained with reference to drawing 10 . 

[0097]When the fivefold pole illumination light was used, as shown in drawing 1 1 (C), a 0.12-micrometer pattern with the very 
sufficient definition of a detailed pattern was formed. When the line width R in the expression 1 is broken by (lambda/NA) and it 
standardizes by kj, it means that the pattern of ki=0.29 was resolved. 
[0098] 

[Work example 2]ln Embodiment 2, the phase shift mask 200A shown in drawing 1 2 was used, the aperture diaphragm 1 50D was used 
for the aperture diaphragm 150, and both the illumination light which has a peak of intensity distribution near the optic axis, and the 
illumination light which has a peak of intensity distribution out of an axis were used at it Other exposing conditions were made to be 
the same as that of Embodiment 1. The result at this time is shown in drawing 1 3 . It will be understood that the same result as 
drawing 1 1 (C) is obtained. 
[0099] 

[Work example 3]In Embodiment 3, the phase shift mask 200B shown in drawing 14 was used. Other exposing conditions were made to 
be the same as that of Embodiment 2. The result at this time is shown in drawing 1 5 . It will be understood that the same result as 
drawing 1 1 (C) is obtained. 

[0100]According to this invention, minimum line width was able to transfer with the sufficient imaging characteristic in a different 
position in the depth of focus on the 400th page of the plate, without a detailed complicated pattern of 0.15 micrometer or less 
exchanging the mask 200. In both this examples, the pattern whose minimum line width and minimum interval are 0.12 micrometer was 
resolved with the KrF excimer laser and the exposure device 1 of NA=0.6. When resolution is standardized by k 1f it is kj=0.29 and 
pitch 0.29x2=0.58. Therefore, it became possible to expose without resolving of the complicated pattern which consists of detailed 
line width and bigger line width than it exchanging masks, and formation of the predetermined pattern was attained on the wafer 
surface. 

[0101]As mentioned above, although the desirable embodiment of this invention was described, the various modification and change of 

the meaning at within the limits are possible for this invention for not being limited to these. 

[0102] 

[Effect of the Invention]According to the mask, the exposure method, and equipment of this invention, it can have detailed line width 
(for example, 0.15 micrometer or less), and the mask pattern in which even from a L&S pattern to isolation and a complicated pattern 
are intermingled can be exposed to high resolution, without exchanging masks. The device manufacturing method which uses this 
exposure method and equipment can manufacture a high-definition device. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a schematic block diagram of the exposure device of this invention. 

[Drawing 2] It is the light intensity distribution which shows an example of the illumination light which can adjust the light exposure 
controller of the exposure device shown in drawing 1 . 

[Drawing 3] lt is an outline top view of the illustration form of the aperture diaphragm of the exposure device shown in drawing 1 . 
[Drawing 4] It is an outline top view of another illustration form of the aperture diaphragm shown in drawing 1 . 
[Drawing 5] It is an outline top view of another illustration form of the aperture diaphragm shown in drawing 1 . 
[Drawing 6] lt is an outline top view of a desired pattern. 

[Drawing 7] lt is an example of the phase shift mask formed by putting a dummy pattern on the pattern shown in drawing 6 . 
[Drawing 8] It is the light intensity distribution produced on the plate shown in drawing 1 at the time of illuminating the phase shift 
mask shown in drawing 7 using the illumination light which has a peak of intensity distribution near the optic axis, and the illumination 
light which has a peak of intensity distribution out of an axis. 
[Drawing 9] lt is an outline top view of the phase shift mask of this invention. 

[Drawing 1 0] When the mask shown in drawing 9 using the illumination light which has a peak of intensity distribution near the optic 
axis, and the illumination light which has a peak of intensity distribution out of an axis is illuminated, it is the light intensity distribution 
which appears in the plate of the exposure device shown in drawing 1 . 

[Drawing 1 1] It is the pattern transferred by the plate at the time of illuminating the phase shift mask shown in drawing 9 on different 
Lighting Sub-Division conditions as an exposing result of Embodiment 1. 

[Drawing 1 2] It is an outline top view of the modification of the phase shift mask shown in drawing 9 . 

[Drawing 1 3] lt is the pattern transferred by the plate at the time of illuminating the phase shift mask shown in drawing 12 on different 
Lighting Sub-Division conditions as an exposing result of Embodiment 2. 

[Drawing 1 4] It is an outline top view of another modification of the phase shift mask shown in drawing 9 . 

[Drawing 15] lt is the pattern transferred by the plate at the time of illuminating the phase shift mask shown in drawing 1 4 on different 
Lighting Sub-Division conditions as an exposing result of Embodiment 3. 

[Drawing 1 6] It is an expansion perspective view of the modification of the optical integrator of the exposure device shown in drawing 
1- 

[Drawing 1 7] It is a flow chart for explaining the device manufacturing method which has an exposure device of this invention. 

[Drawing 1 8] It is a detailed flow chart of Step 4 shown in drawing 1 7 . 

[Explanations of letters or numerals] 

1 Exposure device 

1 00 Lighting system 

1 20 Illumination-light study system 

1 32 Light exposure controller 

1 50 Aperture diaphragm 

200 Mask 

210 A desired pattern 

240 A dummy pattern 

260 Mask pattern 

300 Projection optical system 

320 Pupil 

400 Plate 
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DRAWINGS 



[Drawing 1] 




[Drawing 2] 



[Drawing 3] 
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[Written Amendment] 

[Filing date]Heisei 20(2008) April 23 (2008.4.23) 
[Amendment 1] 

[Document to be Amended]Description 
[Item(s) to be Amended]Claims 
[Method of Amendment]Change 
[The contents of amendment] 
[Claim(s)] 

[Claim 1] In an exposure method which exposes a desired pattern to a substrate via a projection optical system by light which 
illuminated a mask by an illumination-light study system, and passed through said mask, 

A pattern of a dummy with periodicity formed so that it might lap with a portion corresponding to a pattern of said request as said 
mask, A step which forms a phase shift mask which has the pattern which made larger than line width of a pattern of said request a 
portion with which a portion corresponding to a pattern of said request and a pattern of said dummy lap, 

A step which illuminates said phase shift mask using illumination light which has a peak of intensity distribution near the optic axis of 
said illumination-light study system, 

An exposure method having a step which transfers a pattern of said request to said substrate by projecting light which passed 
through said phase shift mask on a substrate via a projection optical system. 

[Claim 2]ln an exposure method which exposes a desired pattern to a substrate via a projection optical system by light which 
illuminated a mask by an illumination-light study system, and passed through said mask, 

A pattern of a dummy with periodicity formed so that it might lap with a portion corresponding to a pattern of said request as said 
mask, A step which forms a phase shift mask which has the pattern which made larger than line width of a pattern of said request a 
portion with which a portion corresponding to a pattern of said request and a pattern of said dummy lap. 

A step which carries out multiplex Lighting Sub-Division of said phase shift mask with an effective light source equivalent to small 
sigma Lighting Sub-Division and large sigma Lighting Sub-Division, 

An exposure method having a step which transfers a pattern of said request to said substrate by projecting light which passed 
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through said phase shift mask on a substrate via a projection optical system. 
[Claim 3] 

A pattern of said request has the 1 st pattern part where 1st at least two line aligns at the predetermined intervals, and the 2nd 
pattern part that has the 2nd line with bigger line width than the 1st line, 
In a step which forms said phase shift mask. 

The exposure method according to claim 1 forming said phase shift mask by piling up said 1st line of said 1st pattern part with a 
shade part of a pattern of said dummy. 
[Claim 4] 

The exposure method according to claim 1 not providing a shade part in a pattern of said dummy . 
[Claim 5] 

The exposure method according to claim 1 having a light transmission section of halftone phase shift type into a portion 
corresponding to a pattern of said request. 
[Claim 6] 

The exposure method according to claim 1 which illumination light which has a peak of intensity distribution near [ said ] the optic 
axis has a circular effective light source, or is characterized by sigma being 0.3 or less. 
[Claim 7] 

The exposure method according to claim 2 which said small sigma Lighting Sub-Division contains a circular effective light source, or 
is characterized by sigma being 0.3 or less effective light source. 
[Claim 8] 

The exposure method according to claim 2, wherein said large sigma Lighting Sub-Division contains an effective light source of a 
quadrupole, or an effective zona-orbicularis-like light source is included or sigma is [ sigma contains a bigger effective light source 
than 1 or ] 0.6 or more effective light sources. 
[Claim 9] 

In an exposure device which has an illumination-light study system which illuminates a mask, and a projection optical system which 
carries out projection exposure of the desired pattern to a substrate using light which passed through said mask, 
A pattern of a dummy with periodicity formed so that it might lap with a portion corresponding to a pattern of said request as said 
mask, A phase shift mask which has the pattern which made larger than line width of a pattern of said request a portion with which a 
portion corresponding to a pattern of said request and a pattern of said dummy lap, Said illumination-light study system illuminates 
said phase shift mask using illumination light which has a peak of intensity distribution near the optic axis of said illumination-light 
study system, 

An exposure device transferring a pattern of said request to said substrate when said projection optical system projects light which 
passed through said phase shift mask on a substrate. 
[Claim 10] *" " ~~ " 

In an exposure device which has an illumination-light study system which illuminates a mask, and a projection optical system which 
carries out projection exposure of the desired pattern to a substrate using light which passed through said mask, 
A pattern of a dummy with periodicity formed so that it might lap with a portion corresponding to a pattern of said request as said 
mask, Said illumination-light study system carries out multiplex Lighting Sub-Division of said phase shift mask using a phase shift 
mask which has the pattern which made larger than line width of a pattern of said request a portion with which a portion 
corresponding to a pattern of said request and a pattern of said dummy lap, and an effective light source equivalent to small sigma 
Lighting Sub-Division and large sigma Lighting Sub-Division, 

An exposure device transferring a pattern of said request to said substrate when said projection optical system projects light which 
passed through said phase shift mask on a substrate. 
[Claim 11] 

The exposure device according to claim 10 including a diaphragm which has an opening of a fivefold pole so that said effective light 
source configuration may become a fivefold pole. 
[Claim 12] 

The exposure device according to claim 1 7, wherein sigma contains a bigger effective light source than 1 . or an effective light source 
of a quadrupole is included or said large sigma Lighting Sub-Division contains an effective zona-orbicularis-like light source. 
[Claim 1 3] 

The exposure device according to claim 10 having a controller which performs either [ at least ] adjustment of each light exposure of 
said small sigma Lighting Sub-Division and said large sigma Lighting Sub-Division, or adjustment of a position of a peak of said large 
sigma Lighting Sub-Division. 
[Claim 14] 

A step which carries out projection exposure of the substrate using an exposure device given in any 1 clause in given in Cla ims 9-13, 
A device manufacturing method which has a step which develops said said substrate by which projection exposure was carried out. 
[Claim 15] 

It is a phase shift mask used in order to be illuminated by illumination-light study system and to expose a desired pattern to a 
substrate, 

A phase shift mask comprising: 

A pattern of a dummy with periodicity formed so that it might lap with a portion corresponding to a pattern of said request. 

A pattern which made larger than line width of a pattern of said request a portion with which a portion corresponding to a pattern of 

said request and a pattern of said dummy lap. 

[Claim 1 6] 

A pattern of said request has the 1st pattern part where 1st at least two line aligns at the predetermined intervals, and the 2nd 
pattern part that has the 2nd line with bigger line width than the 1st line, 

The phase shift mask according to claim 1 5, wherein a shade part of a pattern of said dummy laps said 1 st line of said 1 st pattern 
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part. 

[Claim 17] 

The phase shift mask according to claim 1 5 not providing a shade part in a pattern of said dummy. 
[Claim 18] 

The phase shift mask according to claim 15 having a light transmission section of half-tone phase shift type into a portion 
corresponding to a pattern of said request. 
[Amendment 2] 

[Document to be Amended]Description 
[Item(s) to be Amended]001 1 
[Method of Amendment]Change 
[The contents of amendment] 
[0011] 

Then, it has detailed line width (for example, 0.15 micrometer or less), and the exposure method and equipment with sufficient 
resolution which can be exposed are provided, without exchanging masks for the mask pattern in which even various patterns or from 
a L&S pattern to isolation and a complicated pattern are intermingled. 
[Amendment 3] 

[Document to be Amended]Description 
[Item(s) to be Amended]0012 
[Method of Amendment]Change 
[The contents of amendment] 
[0012] 

In the exposure method which exposes a desired pattern to a substrate via a projection optical system by the light which the 
exposure method as a one side face of this invention illuminated the mask by the illumination-light study system, and passed through 
said mask, The pattern of a dummy with the periodicity formed so that it might lap with the portion corresponding to the pattern of 
said request as said mask, The step which forms the phase shift mask which has the pattern which made larger than the line width of 
the pattern of said request the portion with which the portion corresponding to the pattern of said request and the pattern of said 
dummy lap, By projecting on a substrate the step which illuminates said phase shift mask using the illumination light which has a peak 
of intensity distribution near the optic axis of said illumination-light study system , and the light which passed through said phase shift 
mask via a projection optical system, It has a step which transfers the pattern of said request to said substrate . 
[Amendment 4] 

[Document to be Amended]Description 
[Item(s) to be Amended]001 3 
[Method of Amendment]Change 
[The contents of amendment] 
[0013] 

In the exposure method which exposes a desired pattern to a substrate via a projection optical system by the light which the 
exposure method as another one side face of this example illuminated the mask by the illumination-light study system, and passed 
through said mask, The pattern of a dummy with the periodicity formed so that it might lap with the portion corresponding to the 
pattern of said request as said mask, The step which forms the phase shift mask which has the pattern which made larger than the 
line width of the pattern of said request the portion with which the portion corresponding to the pattern of said request and the 
pattern of said dummy lap, It has a step which carries out multiplex Lighting Sub-Division of said phase shift mask with the effective 
light source equivalent to small sigma Lighting Sub-Division and large sigma Lighting Sub-Division, and a step which transfers the 
pattern of said request to said substrate by projecting the light which passed through said phase shift mask on a substrate via a 
projection optical system. 
[Amendment 5] 

[Document to be Amended]Description 
[Item(s) to be Amended]0014 
[Method of Amendment]Deletion 
[The contents of amendment] 
[Amendment 6] 

[Document to be Amended]Description 
[Item(s) to be Amended]0015 
[Method of Amendment]Deletion 
[The contents of amendment] 
[Amendment 7] 

[Document to be Amended]Description 
[Item(s) to be Amended]0016 
[Method of Amendment]Deletion 
[The contents of amendment] 
[Amendment 8] 

[Document to be Amended]Description 
[ltem(s) to be Amended]0017 
[Method of Amendment] Deletion 
[The contents of amendment] 
[Amendment 9] 

[Document to be Amended]Description 
[Item(s) to be Amended]0018 
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[Method of Amendment] Deletion 
[The contents of amendment] 
[Amendment 10] 

[Document to be Amended]Description 
[Item(s) to be Amended]001 9 
[Method of Amendment]Change 
[The contents of amendment] 
[0019] 

In the exposure device which has an illumination-light study system in which the exposure device as another side of this invention 
illuminates a mask, and a projection optical system which carries out projection exposure of the desired pattern to a substrate using 
the light which passed through said mask, The pattern of a dummy with the periodicity formed so that it might lap with the portion 
corresponding to the pattern of said request as said mask, The phase shift mask which has the pattern which made larger than the 
line width of the pattern of said request the portion with which the portion corresponding to the pattern of said request and the 
pattern of said dummy lap, When said illumination-light study system illuminates said phase shift mask and said projection optical 
system projects the light which passed through said phase shift mask on a substrate using the illumination light which has a peak of 
intensity distribution near the optic axis of said illumination-light study system, the pattern of said request is transferred to said 
substrate . 

In the exposure device which has an illumination-light study system in which the exposure device as another side of this invention 
illuminates a mask, and a projection optical system which carries out projection exposure of the desired pattern to a substrate using 
the light which passed through said mask, The pattern of a dummy with the periodicity formed so that it might lap with the portion 
corresponding to the pattern of said request as said mask, The phase shift mask which has the pattern which made larger than the 
line width of the pattern of said request the portion with which the portion corresponding to the pattern of said request and the 
pattern of said dummy lap, Using the effective light source equivalent to small sigma Lighting Sub-Division and large sigma Lighting 
Sub-Division, said illumination-light study system transfers the pattern of said request to said substrate, when multiplex Lighting 
Sub-Division of said phase shift mask is carried out and said projection optical system projects the light which passed through said 
phase shift mask on a substrate . 
[Amendment 1 1] 

[Document to be Amended]Description 
[Item(s) to be Amended]0020 
[Method of Amendment]Change 
[The contents of amendment] 
[0020] 

The device manufacturing method as another side of this invention has a step which carries out projection exposure of the substrate 
using an above-mentioned exposure device, and a step which develops said said substrate by which projection exposure was carried 
out. 

[Amendment 1 2] 

[Document to be Amended]Description 
[Item(s) to be Amended]0021 
[Method of Amendment]Change 
[The contents of amendment] 
[0021] 

It is a phase shift mask used in order for the phase shift mask as another side of this invention to be illuminated by the illumination- 
light study system and to expose a desired pattern to a substrate , 

It has the pattern which made larger than the line width of the pattern of said request the portion with which the pattern of a dummy 
with the periodicity formed so that it might lap with the portion corresponding to the pattern of said request, and the portion 
corresponding to the pattern of said request and the pattern of said dummy lap. 
[Amendment 13] 

[Document to be Amended]Description 
[Item(s) to be Amended]0045 
[Method of Amendment] Change 
[The contents of amendment] 
[0045] 

Drawing 3 (E) is an outline top view of the aperture diaphragm 1 50E which has the zona-orbicularis opening 154 shown in the circular 
opening 151 shown in drawing 3 (A), and drawing 3 (C). Therefore, the aperture diaphragm 150E also brings about the illumination light 
by which the illumination light which has a peak of intensity distribution near the optic axis, and the illumination light which has a peak 
of intensity distribution out of an axis were compounded. The aperture diaphragm 150E has a light transmission section of the 
transmissivity 1 which consists of the circles 151 and 154, and the shade part 152D of the transmissivity 0. 
[Amendment 14] 

[Document to be Amended]Description 
[Item(s) to be Amended]0046 
[Method of Amendment]Change 
[The contents of amendment] 
[0046] 

Various change, such as a part of quadrangle, other polygon, and sector, is possible for the form of the openings 151 and 154 . sigma 
may exceed 1 . This modification is explained with reference to drawing 4 and drawing 5. Here, drawing 4 (A) and (B) is an outline top 
view of the aperture diaphragms 150G and 150H which are the modifications of the aperture diaphragm 150D shown in drawing 3 (D). 
Drawing 4 (C) is an outline top view of the aperture diaphragm 1501 which is a modification of the aperture diaphragm 150E shown in 
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drawing 3 (E). 
[Amendment 15] 

[Document to be Amended]Description 
[Item(s) to be Amended]0058 
[Method of Amendment] Change 
[The contents of amendment] 
[0058] 

The contact part 24 is a rectangle which has the line width 3L respectively in illustration. 
Two pairs of contact parts 24 have aligned in parallel via the detailed interval L 

The two contact parts 24 are formed in the both ends of the gate section 22 at each pattern part 21. An object of this invention is to 
resolve simultaneously the contact part 24 with which line width detailed in this way and interval separated the equal (to L) gate 
section 22, and the detailed interval L, and large line width (namely, 3L) was located in a line compared with the minimum line width 
(gate section 22) L It depends for the suitable line width L for this invention on k 1 shown in the expression 1, and the wavelength 
lambda of a light source and NA of a projection optical system. For example, when a KrF excimer laser with a wavelength of 248 nm 
and the projection optical system of NA=0.6 are used, the theoretical resolving R is set to 103 nm from the expression 1 as ^=0.25, if 
it is NA=0.85, it will be set to R= 73 nm and this will be set to LUsing an ArF excimer laser with a wavelength of 193 nm, if it is 
NA=0.85, it will be set to R= 57 nm and this will be set to L can change from 0.25 to about 0.5 (or more than it). 
[Amendment 1 6] 

[Document to be Amended]Description 
[Item(s) to be Amended]0063 
[Method of Amendment]Change 
[The contents of amendment] 
[0063] 

Drawing 8 (A) is the light intensity distribution on the plate 400 about a section including A section shown in drawing 6. Drawing 8 (B) 
is the light intensity distribution on the plate 400 about a section including Bisection shown in drawing 6. The intensity distribution on 
the plate 400 can be interpreted as the exposure value distribution of the resist of the plate 400. With reference to drawing 8 (A), 
about A section, the light intensity of the light transmission section 24b is too high, and it is understood that the contact part 24 is 
not correctly transferred by the plate 400. It is understood that the dummy pattern 30 remains and the gate section 22 is not 
correctly transferred by the plate 400 even if it shakes various threshold values of the resist of the plate 400 mentioned later about B 
section with reference to drawing 8 (B). 
[Amendment 1 7] 

[Document to be Amended]Description 
[Item(s) to be Amended]0065 
[Method of Amendment]Change 
[The contents of amendment] 
[0065] 

Although the pattern 210 is similar to the gate pattern 20, it is different in that the part is made thick The pattern 210 comprises the 
pattern parts 212a and 212b (unless it refuses in particular, the reference number 212 summarizes both.) of a couple, and each 
pattern part 212 comprises the detailed gate section 220 passing through D section, and the two contact parts 230 passing through C 
section. 

[Amendment 18] 

[Document to be Amended]Description 
[Item(s) to be Amended]0071 
[Method of Amendment] Change 
[The contents of amendment] 
[0071] 

As shown in drawing 9 (A), originally, what was L, respectively is large to LI 00, and the line width of the gate section 220 and the 
shade parts 232 and 236 of the contact part 230 is carried out. With reference to drawing 9 (B), about the center lines U1 and U2 of 
the shade part 246, it is equal, only L2 is thick on the outside, and each of the shade parts 232 and 236 is carried out. As a result it 
is understood that L1 is L+2xL2. It is understood that the line width of the field 234 is l_-2xl_2. Unlike this embodiment the shade 
parts 232 and 236 may be made thick by asymmetric width about the center lines U1 and U2, respectively, and as shown in drawing 9 
(C), they may be made thick by one side on either side, for example. The line width by which the shade part 232 is made thick may 
differ from the line width by which the shade part 236 is made thick. The Reason for making the shade parts 232 and 2 36 thick in this 
way is for establishing a difference for the pattern 210 about a light exposure from the dummy pattern 240. The ratio of the line width 
L1 which should be made thick to the line width L is about (for example, about 1 7%) tens of %, for example. 
[Amendment 19] 

[Document to be Amended]Description 
[Item(s) to be Amended]0074 
[Method of Amendment] Change 
[The contents of amendment] 
[0074] 

Drawing 10 (A) is the light intensity distribution on the plate 400 about a section including C section shown in drawing 9 (A). Drawing 
10 (B) is the light intensity distribution on the plate 400 about a section including D section shown in drawing 9 (A). The intensity 
distribution on the plate 400 can be interpreted as the exposure value distribution of the resist of the plate 400. It is understood in 
drawing 10 (A) that the light intensity of the light transmission section 234 is decreasing rather than the light transmission section 
24b about C section as compared with drawing 8 (A). This is because the line width of the light transmission section 234 became 
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smaller than L (L-2xL2). For this reason, if the threshold value of a resist is shaken suitably, it will be understood that the contact 
part 230 can transfer on the plate 400. It is understood in drawing 10 (B) that the light intensity of the light transmission section 244 
between the gate sections 220 is decreasing rather than the light transmission section 34 between the gate sections 22 about D 
section as compared with drawing 8 (B). This is because the line width of the light transmission section 244 between the gate 
sections 220 became smaller than L (l_-2xl_2). For this reason, if the threshold value of a resist is shaken suitably, it will be 
understood that the gate section 220 can transfer on the plate 400. As mentioned above, if the threshold value of a resist is shaken 
suitably, it will be understood that a desired pattern can transfer on the plate 400 correctly. 
[Amendment 20] 

[Document to be Amended] Description 
[Item(s) to be Amended]0075 
[Method of Amendment]Change 
[The contents of amendment] 
[0075] 

Next, with reference to drawing 12, the mask 200A as a modification of the mask 200 is explained. Here, drawing 12 is an outline top 
view of the mask 200A. The mask 200A has the mask pattern 260A which comprises the pattern 210 and the dummy pattern 240A, as 
shown in the figure. Since the pattern 210 is the same as that of drawing 9, explanation is omitted. 
[Amendment 21] 

[Document to be Amended]Description 
[Item(s) to be Amended]0076 
[Method of Amendment]Change 
[The contents of amendment] 
[0076] 

The dummy pattern 240A comprised the light transmission sections 242A and 244A, the phase was set as 0 times and 1 80 degrees, 
and both have reversed it 180 degrees. The light transmission sections 242A and 244A had the width 2L in the direction of Y, 
respectively, and have aligned in parallel [ by turns ] with the direction of Y. Thus, the dummy patterns 240A of this embodiment differ 
in the dummy pattern 240 shown in drawing 9, and do not have a shade part. Therefore, it becomes only the pattern 210 to have a 
shade part which comprises chromium etc. It is possible to distinguish between the light exposure of the pattern 210 and the dummy 
pattern 240A by such chromium loess composition . 
[Amendment 22] 

[Document to be Amended]Description 
[Item(s) to be Amended]0077 
[Method of Amendment]Change 
[The contents of amendment] 
[0077] 

That is, it will be understood that the light exposure of the center section of drawing 8 (A) decreases like the light exposure shown in 
the center section of drawing 10 (A) since the width of the light transmission section 234 is smaller than the width of the light 
transmission sections 242A and 244A. Since similarly the width of the light transmission section 244A (and light transmission section 
244A sandwiched by the gate section 220 of the couple) sandwiched by two pairs of shade parts 232 is smaller than the width of the 
light transmission sections 242A and 244A, It will be understood that the light exposure of the center section of drawing 8 (B) 
decreases like the light exposure shown in the center section of drawing 1 0 (B). As a result, a desired pattern can be transferred with 
sufficient contrast on the plate 400. 
[Amendment 23] 

[Document to be Amended]Description 
[Item(s) to be Amended]0078 
[Method of Amendment]Change 
[The contents of amendment] 
[0078] 

It will be understood that the same effect is acquired, even if the line width of the boundary part which a phase reverses in the 
pattern 210 is set up suitably and it controls the light exposure of the desired pattern 210 and the dummy pattern 240 the optimal. 
[Amendment 24] 

[Document to be Amended]Description 
[Item(s) to be Amended]0079 
[Method of Amendment]Change 
[The contents of amendment] 
[0079] 

Next with reference to drawing 14, the mask 200B as a modification of the mask 200 is explained. Here, drawing 14 is an outline top 
view of the mask 200B. The mask 200B has the mask pattern 260B which comprises the pattern 21 OA and the dummy pattern 240A, 
as shown in the figure. Since it is the same as that of drawing 12, the dummy pattern 240A omits explanation. 
[Amendment 25] 

[Document to be Amended]Description 
[Item(s) to be Amended]0080 
[Method of Amendment]Change 
[The contents of amendment] 
[0080] 

As shown in drawing 14, the pattern 21 OA consists of the pattern parts 214a and 214b (unless it refuses in particular, the reference 
number "214" shall summarize these) of a couple, and each pattern part 214 comprises the gate section 220 and the contact part 
230A of a couple. Each contact part 230A has the light transmission section 234A and the shade parts 232 and 236. Since the gate 
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section 220 and the shade parts 232 and 236 are the same as that of what was mentioned above with reference to drawing 9, 
explanation is omitted here. 
[Amendment 26] 

[Document to be Amended]Description 
[Item(s) to be Amended]0083 
[Method of Amendment]Change 
[The contents of amendment] 
[0083] 

Thus, a desired pattern can be transferred with sufficient contrast on the plate 400 by controlling a part of (between the pattern 
parts 212 is included) light transmittance of a desired pattern. 
[Amendment 27] 

[Document to be Amended]Description 
[Item(s) to be Amended]0089 
[Method of Amendment]Change 
[The contents of amendment] 
[0089] 

The mask pattern 260 in which a part of line width comprised pattern 210 grade made thick and the dummy pattern 240 put on the 
pattern 210 is formed in the mask 200. The gate section 220 is put on the shade part (dark line part) 236 of the dummy pattern 240, 
and forms a L&S pattern with the dummy pattern 240, and resolution performance is raised by the phase shift mask. The gate section 
220 is made thicker than the dummy pattern 240, and, as for the light transmission section in the meantime, the light exposure is 
decreasing rather than the dummy pattern 240. Put the contact part 230 on the dummy pattern 240, and in part. (Namely, the field 
234) changes to a light transmission section, a part (namely, shade parts 232 and 236) is made thicker than the line width of the 
dummy pattern 240, and, as a result, in the light transmission section 234, the light exposure is decreasing rather than the dummy 
pattern 240. 
[Amendment 28] 

[Document to be Amended] DRAWINGS 
[Item(s) to be Amended]Drawing 7 
[Method of Amendment]Change 
[The contents of amendment] 
[Drawing 7] 
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(4, *mcom%.mw. 1 <mmfu -y ? mx-h 4.01 

4 o t , HftiSS 1 (4 , BPjgg 1 0 0 £ , 

?2oo b, ®&%&moob. ?v- Moot, 

XT- v*4 5 0 1 , &®{iSffflSSIB 5 0 o t **rf 

4. 

[0024] ^nmmmimwi it. xr^rry 
yx**vu$xv*9 2 o omfcHixKm^?- 
yzru- moo izmit?z>mMftmtx%&tf. 

Zm%t&Zb-i) i X'Z&. ZZX'. Xt-'/TTSYX* 
vyttli. vz?lzftLXVx^£mmiiZZ**> 

•y b <0 »3lfiR7tt'7 iA^tv 7H LT , <JW> a 

rt fc«7a a£*t .y LT&O^ a >y b SrSSftffi 
[0025] ffltmi 1 0 0 (4©¥ffl<7».A , ?-y# 

wtLZMivxt 200 »j!u #®asi i o bmm 
%&mi20b*irt&. 

[0026] 1 1 0(4, 3KSfcLT<0V-1f-l 

1 2 1 , t*-A«gg* i i 4 fc ii?tt. 

[0027] ]s— f- 1 1 214, 1 9 3 nmOA 

rFX^yvU—tf-, S*^24 8nmOKr Fxdf 

mm. YAGu-^-$rffifflLrt«tv^L, ^t/- 

t-uy*tt$r<. nt-uy*iqgia-f4*^-y?/i' 
fi*«Sr"5ffi»rs. S&fcx^-y^Srffi^-f 4fc#>fc: 

xmi i otfltwn&a*aBiv-if-i 1 
ztihi><oxutc<. -xitmw*my7*?*-ts 

>y y7%b'CDy>Tl>&m-*imxhh . 
[0028] *-AS9B» 1 1 4 (4, Witf . «ft<^ 

V y H y *;n^ yxzffit 4 t'-Ax? x^y 

m^^mommmmmmiz^t^ (mm, 

-mftZff&ftiiMz&Bth. b-Afiyg^i 14 
(4, mm-h^r^iiDVA y^yv-9 1 4 ofcispj! 

[0029] HlCtt**ilTV^V^ 3£S& 



110(4, 3t-pyh*V— f-3BU*-fy3h-l/ 

ffiU>. >fy3t-uyMbfcf3M4, fflitf, 
^F s F«3#jS2 1 5 9 3 0#&«tf)Hl KHKsSflT 
V* «t 5 fc, AIt^£3fc#«OTT^$r< k 2O03K 
JR (Witf, PflBtfc sflfft) W^U^T'-^ft 

mmmtit Lxmv>m.izn lx v-^-m 

3 t-uyx%&±cDm%£z*ixfrt>7>wmm 

fc#T#4. 

[0030] ffifflfrJk 1 2 0(4. 71? 200 

j-z>m%x-b<o. *%mm-it. 3 0 

b . < yrri'-f 1 4 0 1 , nas 0 1 

50t. nyfyf-l/VXl 6 Ot^tf. ?SBJ^ 
*1 2 0J4. tt±3fe, tt^3fe^ K^-f fiM-T ZZbtfX' 
#4. fctJ. ^aBgJBWSfiB3K!¥5Rl 2 0tt. Tlx- 
h 4 0 0±^te^«ftg£7)^S$-^H-r4!tft^vxdf y 

^SOBSBJ^^ 1 2 0 {4 , «IScO 1/ y X2SK^«fiSK: 5 
y-i^L. ttitifflX-TUlzyh Vv?t fc4T7*- 
#^£flff£bT^4. 

[0031] mXfrlk 1 3 014, «6SM*f D * 

r -r yr^lx- ^14 0 CSW J: < SA-f 4 . M 
i(f, «3C3lfifWl 3 014, K-.*J»8R1 1 40tiiW 
ffifc^f4yNX<?DgixyXk LTfllftSiifc^r^Y 
*;m yr/v-^ 1 4 ovmmttfx&mzmm 
bmm (ximwbim) nm® (frfrm&tt&m 

X'it y-V x.$m<Dffl& b nJZ&'&tfh 4 ) tfc4J:3 

tEasti^nyryf-uyxsr^, -tiisaaL 

itm.W±m&*7 ; r < i])VA yrrv-t 1 4 0<0 
^SX/^mcOt'tDUyXmi- 1 4 2 K*f LT fcfffK 

aa*-r4. 

[0032] m^Jh 1 3 0i4, 7X? 2 0 O^COfig 
%^»3l»*!S^C5e3™*»*«IBS«l 3 2 
£Hfc3rtr. H**ifflMgPl 3 2 {4, T7*-^;^<?) 

tic J: OAlt^Ot'-ABfH^^ 
SEftS-friik*^**. fWttK, S3K*PSSI513 
2i4X-AWyX^^fcO, l^yX2:^*(6l^il 

(f, HftJJSSS&l 3 2(4, A»3BKSA-7S9-fc 

4 WHLT-fey-W: «t 93K«*««llLT*»3&»4«lffilS 

HB* WBE-f 4 ^ t 4 . H**i®^a5 1 3 2 (4, 

%&m=t mm. ±m%. (nd> 7^;^-) sta 

as^ij, a^/X(4, X-i,uyXt4 , )^«fg* 
ssifco-rsitfcj:'?. f*a-T4raa^o 1 50O 

aw 4i'a iz. mm.m'ssm 3 2(4, wsaJraw^ 
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-y&xs/xumzTu-h a ooiz&^xxtbktii 
ayhyxhizm-j^x. mx&zmwt&zttfxz 
mm. j*?-ymi$:m8tt&i><7)X'htiif%m 

nmz±% < ttumw *mmmnm%Msm& 1 
3 2(±. mmz®&mtt?mB)m (*omw) <r> 

[0033] mm. fs^msgp 1 3 2 02 ts-r 

tlZklZk^X. f££^g>l«P& 91 5 0^113 

( f ) iztftx 0 znmtm 0 1 5 0 f zm? h z\ 
t ^mz-rt . zzx\m2 a^m^mMi 0 1 
m^m^mmm&mx'h^ 03 <f> u 

ffiPflPSO 1 5 0 F<7)W&TO!T£)6. #ft 
L^M* j {±0 2 £Sr$"J: 0 »M£-trfr t 

cr>ti-t. mnm 1 5 0F!i, immimmitim 

[0 0 34] ^7f-f*W yr^-^i4 0{i-7X 

? 2 0 0 t,zmwzixmBMZ%rtkL. *mmmx 
a. \%%<r>ftmmm.ftwz$mLx&mh^ 

x.ngl>yXklXffi&ZiiZ. ;\x<?)gl/yX{;L -e 
CDAIffi 1 4 0 a k mm 1 4 0 b k tf7- 'Jx» 

WTiWf -f iuVA 1 4 0{±>nx 

<D3U>Xlzm%Ztl&h<7)X'ii%\,\ 
1 0 0 3 5 3 ;\xo g v yX 1 4 0 fi£v ><D3u£{ig# 
-?-tit^i.t^-^Btcj)i»U'yx (wyx&^) 

14 2£MMIM^£i?)T-S>6. ax*)BW 

OWyXffla*f$ffiT'J>£i§-£\ !Hmt0»nmM2:« 
ffl(KT'*>l)*WM^W^* { ftV^ /nx 

[0036] ;\xogwyXte. *HH0HB'Wivx? 

200 mmzsh^xiEnmmw >xm=?z #ft 
miiitftxmf&ztix^&tf. *mn. kw, 
j&Bz<mmwm.tt-ts>v>x$; : i-z 

SBH-4t>OTtt=SrV\ Ax^gV-yXcoffllffil 4 0 

i > ^><0#M^3yfyt-U>'Xl 6 OtiOvx^ 
2 0 0JCMLTH*. iftfcj:'). £ft«0j£ft8i <tf 
WtU) CJ:0-VX^2 0 0^«c*«%-WJ§fl4. 
[0037] *»WC«H^ri&flr*7-r Xr/W >"rX 
U— ? 1 4 OJiAXOBUyXfcRB^gfvf, WxJf. 
0 1 6 t,Z7Ff*TT 4 iliVA yf-fU- 9 1 4 0 A 



tXI^-* 1 4 0 A<0SS*«aHT*6 . *Xf -f 
>f VT-rv—f 1 4 o A{i2ffl<ov'j y H y^/uvyx 

7M {JXtVytts-y-VyX) &144&tfl4 
6 o TlftSSiU. lftBk4&g<7) 
fflco u y H y *;n^ yxr w fi 1 4 4 a&tf 1 4 4 
btt^WUfofflBIf lfctfU 2ftgk3fcB<Diffl 
<7) ! yVy\")ti>\sl>yXTU4WL146&RV146b 

y F y y xr v -f fiUffi^^NuftffiEcsi $ ^ 

4. 2fflOx'JyK'J^;H^yXTl^-f«14 4SV r l 

uyxcoMm$i/mn&) om&imtm. » 

fe, ^ 7f -f */H >f 1 4 0 A<0»*2 C 
[0038] AXCOg UyXl 4 0{i3K^D -y HfclM 

ttti. %t$, x&wmvvmkmmmm 

T. *<On^H«ifcSlEfifiiI»*lilS«^*T»a» 

tii^nm-chh. Axoiu-yx 13014, 

[0 03 9] 5j-Tf-^^M yrXW-^1 4 0coailt 

ffl 1 4 o bwiattwi, »«ai^s* 5 i^$^ran^ 

0 1 5 0#i«t£*l"O*4. *^Sfe^ffi^P^0 1 5 

^iME^^e-^ zftt&mwmmm ix w 

k izX -oX ) -7X9 2 0 0 ZtmtbtiitonMaJBVti 

*4Mff0 tr- ^ s^rt isgwe* t ^ ^-rrap^ o ^ffl 

t, -e^. ffi^vx2?2 0 0«filtts*^i»# 
tr. ifWn^m.<r)-^\i-7X9 2 o oosawcff 
HS£)S&-f !> i k Tft 0 . -7X 7 2 0 0 fftmZtl* 

^m*). ma®*) 1 5 ofo^iirasTii&v^Tfc 

*. ■!□«») 1 5 0(4S^*^3 0 0<7)ttffi3 2 0k 

m.ZQ.mzfflibtixis'). mamcoi 5 0<?)ffip 

^<iS^*^3 0 0Olt®3 2 0*>*3MK«Btt£ 

[0040] **5S»fc8ME^*«t-^ tli-tzm 
mtoifiO. 3OTt•^> , ). 0<jcE»r3Ki:±l<JaaWf3e 

<o=F»ttfcfe-f. tfz. muz^m^cot'-^m 

timamitatfO. 6JiLhTj>0. 0<J:[5]Jf3tk + 1 

ft (NA) titr4.^SM¥^l 2 0O^X^2 OOffiH 
CON A Tib 4 . 3BWS»t5SK^<0 1-^ ^iTf&BS 
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[0041] 037^06 £#b?.lt. hpr9i so 
izMmmzMTPmmtimBMth. zzx\ H3^ 

S06<4. mnm 1 5 O«f^WiM£O{IB&¥®0T' 
£>&. IH3 (A) fi. 3tWi£m^S^Ot-^ 

rani 5 1 ££-ri>ispR9 1 5 0 A<?)$m¥mmx'& 

h. MPR915 0AJ4. HI 5 lA>fefi§j£$ft6S$ 
* lc03t®ggiSi:jg^l 5 2A££*t£. 
[ 0 0 4 2 ] 03 ( B ) (4. ttM.fc&Kfl-^t-? £ 

ftl>jgj» 1 Wfoi3&gB£ jgftSS 1 5 2 B £ £#t SIS 
PR9 1 5 0 BO$fB&¥B0T'fc&. FWISP 1 5 3 
II. 4"l><aS#c = 1 m^mffit: t£4>U Ztl? 
tl. ±4 5St±13 5JS(Cffia^fLTV^S 0 jfflL< 

[0043] 03 (C) 14. ttWcS&gtfffiOt-:?* 
■%t&mamZi>tzt>-ftiibCD. H^ISPl 5 4*>£>ft 

imm i ?»$a5£jtftS5 1 5 2 c fc tt-ri mu 
m 1 5 ocnwm-mmx'hh. 

[00 44] 03 (D) J4. 03 (A) K^-fPMiaP 
1 5 1 £03 ( B ) tcjjH-FmiP 1 5 3 £ £*t* 5 
SffSPJUftR 9 £ LT«£ ilfcllSPR 9 1 5 0 D CD» 
«&¥E0T*£. MPR9 1 5 0D{4. «->T, ftMft 

1\ H8PR9 1 5 0DOP31 5 lRlfl 5 3i2l§|-0:*: 
*S*#t&. HPR9 1 5 0D(4. Rl 51Rtf 1 5 
3A^&£j§a$l<9ft2$S5£. aS*0*>jS3l£«l 
52D£Mm>. 

[00 4 5] 03 (E) {4. 03 (A) CjjcfflJBBIIP 
1 5 1 £03 ( C ) fcjRHMfflP 1 5 3 £ 

pro 1 5 0Enmm-m\x'b&. «vc. H3pr9 
1 5 o e t, . ytmrntmimcov-? tttimi 

ixrzmd&tfzbt. mum 1 5oe«4, m 5 1 

JHM 5 4*»6$rSiSi*l*»Kj»i»fc. S$$0<7) 
ifgffil 52Difc**&. 

[0 04 6] tit. HP1 5 l&tfl 5 3<mW,t, E 

xhh. tits otfizmixitXw frfriymm* 
miRvmsz^mixmnth. zzx\m4 (a) 

2HMB)ttEI3 (D) fcSWBnRO 1 5 
WT*&HDR0 1 5 0G&tf 1 SOHtfXWPFBHY 
**. 04 (C) ii03 (E) K^tMDttOl 5 0E 
tfaSBWTAillJPR 1 ) 1 5 0 IORB&¥®0T'S>£>. 
[0047] HPR9 1 5 0 GJ4. PTOUSP 1 5 1 «k 0 



ifc®MBPl 5 3A*»fe**38JB*l«3lfifift»fc. 
»»0<Dj©t»l 5 2G£MTtl>. *Wmtotf 
1 &S^«tSi.JtBSHH3E&fiJffl1-Sfcri^-h4 0 0 

IWPR915 0Ht4. HBPR91 5 0Ctt, tftflOT 

omrnn 1 5 1 ta^rap 153 B*»&$r*aj»i 

0«i3ag?fc. S&eoojfiJftVl 52H£MTM>. 
WgfflP 1 5 3 BO^ife&ClSSStS £ ttfX'% 
h. ISPR9 150U4. Wmu\ 5 lbo=l&& 

mtrntittiffi {ximww) 1 5 4Aa^&i,igjg 

$ 1 <Oftj8®S5£ , i§3§$Oc7)jE*g15 1 5 2 I £ Sr^Tt 
6. UPR 015 0 GftM I O«^±±aoMPR0 1 
5 0 D^£ ££"Ci4PU WDUfttt 

[ 0 0 4 8 ] 05 fc. HHPR9 1 5 0 

mmb ixo^mmmmm t LT»j«3*ifciiip 

R9 1 5 0 JcO«B^FM05r^-f. MPRO 1 5 0 J 

(i. h^mp 15 1*9 i>Mftjz*%mmu 1 5 1 b 

£ . HlPffiSOcr** 1 OT^R^raP 1 5 3 C £ . <J^' 

1 immzntxptimn 1 5 1 Btisi-^#s^ 

HtlFWMQ 1 5 3 D4><»%«jSi*103ie£iffi 
fc, »M0<0j6J|£S15 2 Jfc£#t*. n^Pl 
5 3C{i, OJg, 9 0S. 18 0j£&tf2 7 0,gO{aS 
C. P3^raP15 3D{i. ±4 5^aiX±l 3 5SO{4 
IBtSHt^fiTV^. liPRD 1 5 0 Jco«tgt±acO 
raPROl 5 0D*tH-T»4Otr. i^ftiPL^ 

[0049] mmmnmnm*) 1 5 o«#«i« 
rapR 0 1 5 0 taisw-s fc«> t « . rapR o 1 5 0 A 

J®15 0 J*. iWitf, 0^L^:V^n^^'-^>y^• 

TO 7 t>*>--3rte <t 9 v^. ^ 2 0 0 Sr^J I , 
tt» ffi^tcJ: 9vx^ 2 0 0^BiB>1t-S^£* 5 t-#l.. 

t- ? 4 hi 0 ^ £ § tiftm&tta ^x , 
±ao^3t*asa5i 3 2ii. *ii-wwo«*nt*a 
tt$-e&;:£#-c#s. 

[0050] 3yf>t-uyxi eot^Nxogi^y 

XI 4 0*^aiJt3KS:T'^-l.)t*tt^<*ftT±3m* i ¥ 
ff. 'T^*>rHr>-h , J-^C'5r.i.J:^tcv^^20 

vx^oo^Nxoguyx 

1 4 OOffiWffl 1 4 0 b £ (47- yxg&OlSffifcE! 
[0051 ] S3^fl 1 14. j&S****l{f . .^SA50J 

- H £ AIOl V>X 1 4 0 OJiiSt® 1 4 0 b £ 
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UxS«OTHtRfcffil«*l. 1X9 2 0 OHfcl^Wfc 

»?ia«&«E&i6i-cs3eBriBfc-rs. team 

14, TV- MO Otf) (l^flvhW^+VlBlfiffiW 

■^x^y^yu-vbrnu iisimmx ^tv- F 

■BET # £ i£ 9 T& 9 ; VX ? 2 0 0 B k 3B*Wfc«Br 
ft4>Zo<7)*R3:7V- F£fflVM> £ t J: oTK3Cfeff 
£i#TSS. 

[00 52] "7X7 2 0 Oli. «itr. 53SSST, Zff) 

vx^ 2 o ofrt>m t>tifz mitit&m%&& 3 o o 

*»9-rw-M0 0±fcSUBS*i*. TV- MOO 

2 0 0 fc TU- h 4 0 0 f43^Wtftf9:ODM^tES 
*HJfe»^Jf3K^ai{4Xr-yrryKXdf 
^>**^iS*5ia (SP*>. T*Sfctf>. 
~?X?20 0b7)/-h40 0Z&Et&Zbl/Z£')'? 

, Xf -y 77 V F U t - h *3$0>I8*§SK ( BP 
UfyA'-j ) -C£>*U4\ -7X?2 0 0i:7V-M 

oob m±zitt:mx'mftzft o . 

[00 53] 7X;xf-y'll -7X7 2 0 02rSfifL 
T 0* L &v *3iifflt ££ft S ft-O > 4 . 7X?Xf- 
yfttf»»#¥» 3 0 014. #a£fc«ffl$*l*: 

- ^ *»W4 ~ b x-?x ?2oo mmth z t a*r 

£4. WS&S&UL lX?20 0bT\/-Y40 0i 
[ 0 0 5 4 ] #&BJ5<D-ffl!lffli: LTOVX? 2 0 0 (4, 

s>&y$-w-ybttL* mmw-y<no*> 
y<-w9-yvmxi»mzit&*zmitmiy 

S-W-ycoffl&X 9 i*< hv* 
tt^7h-?X?blXM£Ztlh. &5&tlXitZ* Bf 



[0055] i&fflmxt 2 0 owv-yjiwtR 
HJi*4fc*>fc:. JJrSWW-yfcKU-t*. 
T\ BfawV->t. <rU(f, H6£5rf4?&7-'- 
h^*-V2 0i:-f4. 06J4. W&W- 

y2o<nm^ s mmx'hh. 

[00 56] ?-vn?-y20\t. -ft<?>K?-y& 

2 1 a&tf 2 1 b mfcSf4>*VMR»L «PJ#92 114 

M#£fgfi-r4. ) a^awtsfu */v->»2 1 

(4, BBfH*a*«fiB«f*'-h»2 2i:. AffiTffiSriil. 
2may*9V®2 4bfrt>mi8&tih. y-YW 

-y2o\t.mt\i. vujjcwz^xms&ixh. 

[0057] H6t^-f43t, m j f-YU22te. * 

^•wuKM^^MiL tt-thmm-h 9 . w&ispg 

LTTfft»iLT^4. SHrftltf. >-'-hgP2 2(4 
J4U40. 12jum-C*4. 

[0058] ay??vm4\t. ztimm^mzm 
^3L^i-immx'h*). zM<r)^y??v%2 4 

rt?-y&2 lK(420(?Da^7haS24**y-MS 
2 2affl«fcR»tMvO*4. *JWBtt, .I<0£ a tcm 
IB^ttHifcHlB^ (Lfc) «SU^-MK2 2iW5r 
BUL^UTT (y-M»2 2*» ft/MSB Lfcifc^T 
**V4MB(iPfc. 3D j6«jLt«3^^h»24* 

^NAtflFfltt*. mtM. S*2 4 8nmcOKrF 
xdfi/VU-if-kNA=0. 6«SaR3te^3R*flWaL. 

1 frh®imi&R\i kj = 0 . 25bLX 
103nmt^rO, NA=0. 8 5T'S>W4R=7 3 n 

nmCOAr Fl^fi/7U- A= 0 . 8 
5T'S>iX«f, R=5 7nmi:ftrL ClflA { Li:^l.. 
fe s k,i40. 2 5*»£*i>0. 5 (*4rtiWlh) 

[00 5 9] *"f2-3<0>*-h»2 2*»fR , t6fcA 

*. i^WW^^-Vt4&fflv7hvx^t4oT 

[006 0] m^N^->20(^S-y\'7->-30 
5ra^aS Cl b lz£ ^XffijS&titziXtW-yA 0 £ 
ttt&#i'7Y^X9 5 0<r>Hftim7l,Z7Ft. 

t^-f4 -5 1. mmco^-y2 on. imuzx o 

-*t<Dy**->a5 21 Jx6. ^5-y^ 

-V3 0J4, 5vnc¥ff^msa53 2&lX3 4kjg3t 
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353 6 b MTU %&mtmm3 6 MXXK&m 
+&. 3B§j§SB3 28.1/3 4 bm%M3 6<DZtl?tl<7) 

Yuiswmm 6 izm- l ( *hsi^®ti± 0.12^ 

m) lzmU\ Km&3 2b3 4t\±!mti i 0%MJ : 

i&omzw&ztixmt^zisomMixm . % 
mm3 2mf3A\iYi5^zwzm\ix^h. % 

W&&3 2RV : 3 4i£mmi (XJ410 0%) 

I, m%M3 6HW&mo$Gt&. ii«3 6{±. 0* 

uf, tv&^zzm&ntii. 

[006 1] #/N'^-ygP2 l^y-h^2 2{i^5- 
A°?-y3 0<^3^3 6KMfc£;b£ft.-O^. 20 
£7)^- hgP2 2cor B TOM^^^->-2 0O-St IX 

mztixh^tf. zzx-immn so seises 

hgP24(i:. 313^24 aa^24cfc, #3§i!g|$ 
3 2 t>tiizffim® 2 4 b fc £*-$-|> . BP*> . ffl 
$24b{4. 06 t07 2r#Bft§ts ^S-z^-y 

3 0 £ *fc ^ ftfc zbizx.') xmytztfr t>ismmz% 
itztix^&zbfim&ztiz,. iem&24bff)m& 

mm (100%) 31^22, 24a&tf2 

4ccr>W&mi±0X'hl. 

[0 0 6 2] iJct. (Witf. 03 (A) fc^tBBOR 
0 1 5 OAtffcfcfetSSgfifooJ:?*) 3KiBfiefft:ayS 

ttGcov-?tti-&ffimzmi-&mwb. mi 

If. 03(B) (cS^tBBPR 0 1 5 0 B tf h tz 

mtiott) mmzmm^h-^m-tmmytb 
<ombix3Liizwm% mm. 03 (d) 
•mam i5 0Dtfi>tzt>iwm.) mmtxms^ 

h4 0 O±K£tS3l^#ftOjg|l£08fc*-r. 
[0063] 08 (A) tt. H6fc:*rf ABfH^*trBf 
B£H8t l>7V- h 4 0 OifMraMBMfiTa* . 08 
(B) tt. fi36ti5^fA»flS**OKiafcWt*r^- 

h 4 o o±*sKSS«4tfire* £ . ru- h 4 o oitf>a 

*^W17*U- h400<7)VxXh tf)«3tft»* fc JWR 
08 (A) Sr^SJf *K, ABffflCHLT, 3t 
3S51S5 2 4b tOftSSSfr-ft-f rt3>*?MS24jWE 

08 (B) Z^mt&lz. BBrffitHLT. 
V-h4 OOcOP^'XhOgiffit-fe^ffioTt. ^5- 
A^->3 0*^^TL4-5T^*-h^2 2^iEL<r 
U-h4 0 0£S£^3;ft.&V>C:ia^3;fU. 
[0 0 64] *.TT\ Br2«>^->'2 0»y-ba2 

20£3$1EL, Brac0^-y20#7*l^-b4 0 0t 
IWft§*i*J:3fc:Lfc. .I<7)i:£Oftfflx7b-77.7# 
*«BH«-Hffik LTW-7X7 2 0 0T'S>&. JTF. 0 
9*«SLT, ffifflv7hV^^2 0 0*llWt*. - 
£?. 09(A) (4, h7*7 2 0 OtfHWH 1 



ffi0T"£6. 09 (B) I4fifflv7hvx:? 2 0 0<0!B 

ftmmx't>&. 09 (o {409 (b) iz^tm^ 
^->2iot. y$-w->240bfrt>mj&zti 

&-7A?;i?-y2 6QZ1j-f&. 
[006 5] BtaWN-^->2 1 0i4y-h-'^-y2 

ot»it^* J -a5^'±<^^Tv^^TiaB-rs. Br 

8«W-y2 1 0(4, -ttcori?-yB2 1 2 a&tf 

212b mzm&m*). *m*2 1 2ttB#* 
msti. ) frt>mis&ti. zw-vm 1 214. d 
mzm&9m%y-h&2 20b. cmm&2^ 

(03y??h%23 0bfrt>ffitfLZtl?>. 
[0066] n¥-bS2 2 0(4. Ztl?tlWffl%&® 

( Li 19 fci^s vvwil 1 ) tirt4**»r* 

9. ttHKrIHH (Li 9i#4Mv&^BJH) tffrfcl 

[0067]-*. a>-^^hgP2 3 0{4. wwtw 

'^(ztKIB 3 Li 0 £> 4:fttf»r 
Z**053V*? h&tfWmKlSm (L£*)i>§& 

$2 1 2£\±2r>0)a>f?h&23Otfy-h822 

^ttffi t L V v?- h*p 2 2 0 1 ttU^IBR 

(LiiJfc^/hSv^lBIH) SrffiTT (^-bgS2 2 0 
«)fWvKBLtJfc'CT*SVV(MB(BP%, 3Li"Jt> 
^ildtS^^MI) #!k/J£av99 h&2 3 OfrRBttc 

[0068] ^*S-A^->-24 0(4, 2ocr)y-h$ 
2 2 0fcflMW-*fcftfc, 2o^y-hgP2 2 0^WW 

taawBissfi., iw-e-y^L^*-r&«Miifc«it» 

H^)J««W««Bt**t-4. ^ S —rf?—y 24 0 Sft 

^A-^-y(4ffiffix7 h-e^^KAoTSRWjWftft* 

[0 06 9] rS-A^->-2 4 0(4» SVHcW'S:* 
m&®2 4 2RV2 4 4bT&%®24 6bmi, m. 

m>b mm 2 4 6 1 tissicsaw* . ^^isp 2 4 

2at^2 4 4 t3I3tSP2 4 6<?5-?-il-eilOY*ffi](?3B(4 
L (*jO«B!Btrii0. 1 2 um) ISVUi. 
2 4 2 1 2 4 4 {4fiffl* { OJgSlX 1 8 0 KlcRSgSit 
T5VHI1 8 0«RKLTfeO, 5t®§S24 2St/2 
44{4Y*|6jt3Sc5tS?iILTV>5. 5S^gP2 4 6(4. 
«itr. ^nA^CiOfll«$nS. *S3iS!24 2S 
IX24 4C7)SS$(41 (100%) T'fc 1 ?, ig7tSP24 

[00 7 0] &W->U2 1 2<7)^'-hgB2 2 0(4/ 

h. 2r><r>f-Y%2 2§oM\±?m<n»^-v2 l 0 
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o-SSk LTffifflSftT i> ±v># ? . i i T14GHS# 1 8 
OKfci»SgS<tfc3lSS3a«2 4 4 k LTJESSftT H 

2 3 6 k . 7$§i®g&2 4 2*ttfc«lfc3BSfi*2 3 4 
ttt-th. m%, fW2 3 4tt^S-^-^2 4 0 

fitni. 3fc3BiSS2 3 4tfHffiMMil (100%)T 
fflt®220. 2 3 2&t/2 3 6Oj§ji*(4 0? 

s>4. 

[007 1] 09 (A) £jjrfj:3fc:. y-bgP2 20 
k. 3y^^hg?2 3 0(7)jg3tSS2 3 2&t/2 3 6£7)|| 
MB. *<t-WlL-Cftofct<0*»Ll OL) fc 

*&<3*VO*4. 09 (B).S*IWSfc, it 
3tSP2 3 2X1^2 3 6<0*fl«t*», 3Eft&2 4 60+ 
<mv 1 &tfU 2 fcH l/C . « L < L 2 «WWlC*< 
SilTV^S. Ll(4L + 2xL2T£)4.rk 

ffi$234tf)HII(4L-2XL2 
T'£>4Clkj!)<iIfSf$fi.?>. *£fflgffifc*&9. £3^5 
2 3 2&tf2 3 6 (4. **l*ivWMlU 1 &t/U 2 fclJtl 

(C) fci^J:$c^o--3rC*<3*vCiJ:v\ £ 
it. iS3fc»2 3 2*y:<S<t&tt(ik363e»2 3 6*«* 
<3*i*«Wi#Sr->TfcJ:V\ 3 2 at; 2 3 

6$-^Oi:^t±<-f4a4li0rao>'^-V2 1 OSr 

iWLfc»LT*<8il*^*«ILl»lfc 
14. PRtf. (0J*(f. ttl 7%) T-J>4. 

[0072] *g»«B!B"Cli, y- MiB 2 2 0 OMRi 

mt®2 3 2mm'hz><7)X' w*>* *mmx-\iL 

+ 2XL2) . iiTttRWttOTrt-*. SflWfc. 3* 
-h*2 2 0^WB*313lfi»2 3 2i:*=ar4«)tf)tLT 
i4nU **HUlfc«ibTy-h*2 2 0ttStt|i 

[ 0 0 7 3 ] ( #R(f . 0 3 ( A ) fcSrrjHWJK 
OKJPJSO 1 5 0 A#i£^M3frDJ: 34) 

k. UHUi. 03 (B) CStfHPttOl 5 0B#i> 
£ktKM?)J: 34) «*M3ME#*<DK-?**rt- 

2»BSB^t^»t i>x&.th ifrw&fdt 03 
( d ) (c^tran^o 1 5 o D#fefcfc*sip!JBte) fflffl 

LXW&i'7Y~?X9 2Q0Zm%l.tz. z<r>t%. & 
1 Ot^cf. 

[00 74] 01 0 (A) (4. 09 (A) t^f CBfffi 
**trBnBtcl!W«rv- h 4 0 0±tf»£4tf&r* 
4. 010 (B) (4. 09 (A) (Cjjstf-DKHfc-frtffr 
ffitW1-47 , U-h4 0 0±«»IS3ME^«T»*. 7V 

- h 4 o 0±<o3£,g#ffi(4:7V- I- 4 o o <r>v : Jx y<n 
WfM^mtumxti. 01 o (a) zms (a) t 



tfm&&24b£')i>m-i,x^hzbtmMZti 

4. ^W43KSj§g|52 3 40|gi!s* { LJ;'5t/jN$<4o 
£ (L-2XL2) fc#>T'$>4. ^(T>tzih. Vi/XYft 

0 0fcl»T*4£fc#SWS*ia. 010 (B) 2r0 
8(B) kJt«t4k. DBnBtHLT. ?-bS2 2 
0 <7)|ge7)3fcii$SB 2 4 4 oymBLit?- YU2 2 OHO 
*38i»3 4J:9fc»^LTV*4£fc0W&ii*. CI 
fUi?- h SB 2 2 0 COH<03tSilSP 2 4 4 C9$gi|f#Lj: 
•9 i'hS < 4o)t ( L - 2 x L 2 ) t&X'bh. Zfttl 
ft. Wi/'XhoraffiSrjfStffi-Sk. y-HB2 2 0# 
rix-b4 0 0£I^T'#4£kfrTIfS¥Sft4,, Jilh*> 
4>. l> : Jxhcomm£m%l l zM$>trJ;m<W*?-y2 1 
0 #IE L < 7V- b 4 0 0 4 £ k *«a*3 *l 

4. 

[007 5] <5cfc s 01 2£#!SLT. V^.^2 0 00 
»*Jk LTcOVX^2 00A2rlftBH-tS. dClT'. 0 
12(4. -7X^2 0 0 AOffl&PWmX'b 4. ~?X?2 
0 o AJ4, H0(c*"fJ: 3C. BrM<W-y 2 1 o 

^-y2 6 0A**f4. BHI«W->'2 1 0(4. 0 

[0 07 6] y$-A*->'2 4 0AU3IB8ji»24 2 
ASt;2 4 4A*^«^§^. M#(4fiffl* { 0St 1 8 
0«KlfteS<tT18 0«R(ELT^S. 5eSii[SP2 4 
2A2at^2 4 4A(4. Y*fofc«vWl«2 L^WL. 

iBBJB«yS-^->'2 4 0Att. 09(c^-r/5- 
^-y2 4 0i(4P40. aS3t»t^L4v\ fto 
T. ^DA4k'*^«figSitl»jg^SrWtl.«O(40rS 
<W->2 1 O^k^S. ^<7)J;34?aAVx1i 
fiEtCctO. Bflw^-y2 1 o ty$-JH->24 

[0077] IP*>. 3tS^S?2 3 4tf0f§* s 3tS5SIS2 4 
2AaV2 4 4A<0«J:9t/jNSW>Ts 08 (A) <7) 

^^s^tiiai o (a) <r>*$&\,z5F~mm.t 
ftikoizw&thztbmMztihX'bbo. m 

t. Z*f<0igftgS2 3 2 1 J: -»T»4nfc3l38a»2 4 
4 A <&t;-*t<03-'- hSP2 2 0 (C J: oT«4iifc3ta 
3igP244A) «0«§*<3feS3i^2 4 2Aat;2 4 4A^ 
}g4 0t/h$V^T'. 08 (B) £7)+*gPOS3tS(40 

io(b) ^>«wnafcscrs3C* t r t«t 3 ta^s 

2 1 0*3^h7>ihfi<ru-h400C»i^4i 

itfx-th. 

[00 78] 4fe. Bfao/<^-^2 1 OKtJWCffiffl 
2 1 0kys-A'^->-24 Ok^S^^AfitcSllfll 
3„ 
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[0079] fcic. 014£#!ILT. ~?X?200<7) 

%s&mk it<7)~?x? 200 BzwRti. zz\x\ m 

14(2. 7X^2 0 0B<7)ffi[B&¥ffi[lT'J>£. VX7 2 

oob{±, HHfc*rj:3fc. 1 OA 

?-y2 6 0B£*T£. ^S-A^->'24 0Att. 

01 2fc|a|S!T'J>£*tf>. K9H44SBM-*. 

[ 0 0 8 0 ] II 1 4 (e*t 4 3 C ElfatfJA^-y 2 1 
0(4. -«WV-y|2 1 4 a&tf 2 1 4 b (IfCBr 

<Ofcti. ) *»fc«r-9. #A?-ygB2 14(4. 
g&2 2 0 b-M0)3>f? hg|52 3 0 A*>^«JSS<1 
£. #3;"*?b»2 3 0Ali. 5lSSagB2 3 4Ai:ji 
3KS52 3 2&tf2 3 6 h$2 2 O&tf 

JgftSB 2 3 2SV2 3 6(40 9 LT ±34 Lit fctf> 
fc Plit* £ £ £ T'f 4S^J(4tBg-f £ . 
[0081] yffim>2 3 4 A»±j£S$#l (100 
%)T'(4&<0. 7 (7 0%) fcRSgSflTV^. £ix 
£4 9. BflW^-y2 1 0At/5-A7-y24 
0Ai«IB1«fc3l£ott4£iaPTiirc&4. fiP^>. 
ftj§i§32 3 AKffMtm&M2 4 2 A&tf 2 4 4 A 
*)«J:9<>>Jv5<SBi¥t>fivWT. 08 (A) 

»««*u±Hi o (a) <D<p!miz7ik-tm%Mtmt 

4 o K«W£ £ fc jWHBSftiY** a . 
[0082] 3fc^a52 3 4A£«ffl-f*Uf, 
5-A-^-y24 0A{±^S-^->24 0T'*-5T 

2 3 2 1 J: -9Tlft*n^5EiSH!2 4 4 A 
y-MU2 2 0fc:J:-3T»l**lfc*3Mi»24 4A) 
S3i$?rl^«fc0. 7 (7 0%)(ci&£LT4^£fc(4 
*>-«?£/CT-$>£. 

[0083] ioidfcs mmw-yn-to 

-y%2 1 2«0ia£*tr) O3B85Ms*«0»t£ifcfc 
J: 1 ). BMW«^->'2 10t3yh5^MKrt'- 
h 4 0 0 £ £ fc £ . 

[0 0 84] 8a»K5SR3 0 0H:, "7*?2 0 0£#J* 
Ztifc'?x?JW-y2 6 0 *8fcDWf**ru- M 
0 0±WM^Sfc*><OBIJPR9 3 2 0 £*?"£. SUB 
#**3 0 0<4. WfeOl'VXJieFO**^*:*** 

-f £ £ t £ . fettllWttEtf&BfcfcaKtt. 5 
tHctffiffi (7-y<ffi) rfOSfcitf? *»*»£*£«» 

£4 o C. S$3fc¥£3 0 0£7)KiS3 2 0te#J*3*i* 
53&3l£Stf>JBtttt0 3 Tim 5 (c^-f mx-% 
£. 



[0085] 7\s- b 4 0 014. JWBBHBTtt^xA 
-b4Q0tiZ\&7 tbisi/Xbtf^fiZtlX^l. 7* 

ywjxy mxmi . mm t . wnmixmm 

Mb. y*blsiSXhmtBXmt* TV1-7.9!Mbi 

istt. mumitm. wa&ztGtt. monism 
mwmt , 7*i>wjxtkTmk *>«*tt £ £ 

tfx^BBMt (Bite. ffffiffiffiW»BteJ:*»*ttfl:) 
*!UIT£>9. HMDS (Hexamethyl-dis 
i 1 a z a n e ) fcif SflHMtfc 3- hXJi^ffia-f 

£. rywHt*-***' xmvhhmUL 

&t»*tlX 9 i> V 7 b T* 9 . £ . 

[0086] 7V-h4 0 0«4 1 7xA^.r-x4 5 0t 
3d$§:ft.£. Xr-^'4 5 0«4. SIWT«»<0^*>* 
£«&£ i jgfflt£ £ fc £ <DX\ ZZX'ttWL^ 
1ffi&xmft03LWt&*l+&. mili. Xr-^'4 5 
0 14 U -7*-? SrflJffl LT X Y3fr|6]lc:TU- b 4 0 0 

&&mth. vx^2ootrv-h4oo{4. 

%blz£<omiZti. M#{4-goaSib*T'IEi)Sn 

£. ^r->-'4 5 0{4, «iitf. yyju-ftLxmo 

llZ3ffi$tlhXT- : J%milZmt>1X. 

$n£ u^rv wKatnaLYtbtit . 

[0087] ^(aiiBK^a 5 0 0 {4, 5 
0 (cS^^atXf ->-'4 5 0 k MZ7U- V 4 0 0 Sr 
«U^O«Hrt"CHltCii^Z»|fllt=»«S«. TV 

- h 4 o o (ommummmi . ^*^a 1 a. <es 

-b4ooizttLxnmm!.®ftozkizx t ). ma 
m&mz&n%m®.m!z<n\ih^*ti:<tzbi>x'% 

^77^k, Xr-x'4 5 0tcg^$ixT7-y?±$- 

[0 0 88] B*fc^V^Ts U— T-l 12 
ftfe3lS«tt . h - AjOBft 1 1 4 tc 4 9 t- A»K 

jswawt^tiaaBSiuta-c. bwbk^sr i 2 oca 

*3t*¥5Rl 3 0(4. **i«r3iaLfc3lfi«** 
7f ■< *H^f 1 4 0 C3W4 < @A1"£. 

**>BL SI3tftiSI5IS 1 3 2*«fil!83l£W«3ttji*WW 
£. ^7f -r yf/l/-? 1 4 0t4!£B)}ft£%- 

■ftt. ^n^9 1 50(4. m&.mzmmmnv-? 
z&tmwtk wuz&igftiiiw—? m-rmw 

% k $ tvtzMftmftm £ . *>*>£ SHB3B4 n 
>T>V-l'yXl6 0$:ftLXimi'7b'7X7 2 0 

0 £ftS8^BJ&f>K\B8Bfl1-£ • 
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[ 0 0 8 9 ] 2 0 OfcUU -§P<73lSiS* 5 ±< §ft 
t$mw-y2 lOt. ;<*-y2 1 OfcrSliatfi 

>2 6 0imi&,ZtlX^?>. y-h«2 2 0Ji. 
A^-y2 4 0O3g^ (BS^gS) 2 3 6fc*ftfc*lT 
L&SA?-y£^$-^?-y24 0i&KS£U 

$*-h»2 2 0tt> ^S-^-y24 0iOt)* 
< 5<i-C*f3H«3K»ft»«^S--' V-V 2 4 0 X 0 
fc»««4«^Lr^*. 3y*?M»2 3 0tt, 
-^-v2 4 0tMfa^ilT-« (EP^s ffi®2 3 
4 ) #3BSa»teS£fc3*U -» (Wfe. 313^2 3 2 
&1/236) #^*sWt*-y2 4 0O»IJ:»)fc-*< 
Sit, 3ft§3ISB2 34*^5-^^24 

OJ9iS3£iriWLTV>S. 

[00903 -7x^200 saiiLfcjKJwasawe^ 
3tns i ?a*ur. ftmss 1 1 o ts**** 3 0 oa 

HjetT,-VX^200i:rU-b4 0 0«>WBaEL 
TS'H7h£ttHS#t , 4. !Et» 7V-h4 0 0<7)7. 
f-^SO^fyrU. ifcOva -V h-fc^O . 7* 
U- h 4 0 0±fc «R« 1/ h -y h . Sr 

77.? 200 tru- h 400 t»jh8*fe*arc 

[0091] *IBfi«fc5MMKIlW>e-* f Urt^JHffl 
ftttffiffli^ bvx? 2 0 0 feJIWiL-CWKr»V 

fcW-tSSf TOivX 7 2 0 0 £8fUi 
LTa<*3frf4. ftfflv7l>77.7 2 0 0(7)r'-hS* 
2 2 0 OHO^Siii^ 2 4 4 t 2 3 4 
UKMZ&ft&tfW&l. ffi2.W->2 1 0 5:^5 
-n?->2 40frt>ttM?h<uz%5--?l. z<vm 
7v-b4 0 o^u^xh^mmMmzmtRti 
ztizx-oxmmcoay? 7 h*-^2 1 ow^-y 
jrp-h4 0 0±ic^-fi.^fc* 5 -C'#s. iiiti 

^TftfaftftrV^T. LCD**. » 

«?gT (CCD&i:) . «mSB«^ H*if) SrSftt 

[00 9 2] HI IRVmi 8£#<SLT. ±*E 
<Og#§£M 1 * WB Lfcf A>f XO»ft*8^3Wifl* 
W9ft- *. 01 7 {2. fAMX ( I C-^LS 
g#T-y7\ LCD. CCDf) flDffit^KW'tifeft 

jftfcWfcBWft-*. xr -yri (EKISff) t'tir^V 
^EBSS-*fr5. Xt«jT2 (*7X?«flO "CIS. 
ISff- Lit [!*■&'<*$• UrVT. ? ZWfetl . 7. 

•f-y 7*3 («>i/MBt) TlivUny&i'tfDSmfcffl^ 



•C^xyNSrSSi-ri>. 7.r-y 7*4 (*?xA7*nH:7.) (i 
IKDgfcnWfli. vx^t^xASrfflv^lSBJWUV 
/77^ ftfSC J: ->X *7 x^fcSaBwEBfcJKS* 

■fsiST*o. Tvbyfvxm w v-y^ #> 

8**tr. 7vT"yT6 («OE) "Cli. Xf7 7*5Tfft£ 

*%«L. ^ix^ttS^ Ur-y 7*7) Sfi*. 
[009 3] 018(i. 7.Ty7°4<D*7xA7*n-fe7.c9 
S«7Q— r+-bT'*&. 7r-y7*l 1 (Kfc) *C 
li*)xA^^?« ( XT7712 (CVD) 
"tti, ^x'v^lBfclBlHRfcJBJfcfS. 7-r-y 7*1 3 

(mm&) -ra, *>xA±-cm«is-^*irtJ:oT 

#J*W4. Xry 7*1 4 (-r**yJT%&*) tlifxA 
£-<f*y£JT'=>j&tr. 7r-y7*l 5 .(UV**H8«> f 
tt*>x^Mcaaei!t»Sf-*. 7.r-y 7*1 6 (B*) *C 

CBft-fS. Xf--y7°l 7 (Jim) T1±. »*Lfc*7x 
f^WScth. ZTV 7*1 8 (X<y^-y/) Ttt, 3S« 
LfcU^b«£«W)»**lH9K4. Xr-y 7*1 9 

oZtt,zX->X<7x; N±fc^fi(c 085^* - y * 5 Jg)S$ 
[0094] 

[latn i ] mm 1 x-itm 9 -c^-reffl v 7 h vx ^ 

2 0 0 b s W— f- 1 1 21CK r Fxdf xVlx— f- 
(S*248nm) b. H4 (A) fcS^PR 1 ? 1 5 
OGfc. NA0. 6'0tf5S»MS¥3R3O0k*»3ieKl 
lttefflLfc. ffiHs/7h*7^20 0tt*V^T. 09 
(B) ^-TLti^xyN (7*W-h400) ffi±»SCT* 
120nmtLllil40nm (fiP*>. L2 = 10n 
m) fcLfc. /S-A7-y240lil20nmWL& 

sy^-ytUc. 

[009 53 A^SH^SlSr, (03 (A) fc^t 

BBaeo 1 5 0Atf5-imw%v>x?%) mmt 

MWt-;lttS«, (03(B)t^t 
IPSO 1 5 OB*>*4xl»MBMco<J:p : 5r) IWfcSME 

^*oe-^*-rr4*sfflKi!S3e (#R»BBa<o4"C» 

raPO7C#$<0c$:0. 3ftS. ) . St/. 

tf-^-t-frfSilBB**^**^. (03(D)tc^ 
tfflnm 1 5 0 D^i. filffffifea J: a =5r ) Sfiffi.^ 
( olio. 3 . mitSBSmftb H fc ) 
T«i«?jetLfc. «*«IBB»1 3 2CJ:-> 



(€. 3) J02-324743 ( P 2 0 0 2 - 3 2 4 7 4 3 A) 



JgJtteO. 9*tlfcKJEU:. 

[0 0 9 6] ztih^u%<r>m^imi uz^t. 01 

1 (A) ZmktUz. mmizm.^W-?* 
121 1 (B) £#gW-*fc, EOHNRI3 

(C) t#8W*fc, CWtMl^iMBWtt 

mitzm-SMmmoy-hw-y 21 ozmw 

fftSftT^S. 011 (A) JbM. (C) ti, ffttfitCH 

Sfga 5 0 0 1 * oTfiwrisit^aiSrtwm^*^^ 

K8t£-0. 4/im~+0. 4iim^t'f 
Jfr^-yiftttT'**. iflfctt. 01 OMHHLTR 

[0097] ilt«ffl Lfc*&, 13 1 1 
(C) fcaR-f-JSlc, iW^A7-y(7)«fttA>1^(: 
iv>0. 12*tmr«*-V##jRSftfc. R*lfc*«t 
&iUBR^ ( A/NA) TtM-5Tk,-ttffi6ftfii:, 
k, = 0. 2 9W<?-V#I?*SfifcC:i:fc i 5rS. 
[0098] 

[H»M2] IHtW2Tl±Hl 2CStttffiy7h7X 
?2 0 0AfcffilBU BHPHZ01 5 0fctt, SPSS 1 ?! 

5 0 d zmmt&mix . 3t«s»KaH«^<oe-^ 

ftfc fciCfrffiffl U:. *Ote«OB3l^tt3aSW 1 PI 
BfcLfc. £*>i:i»*>tS*fcHl 3{c^"T. Ell 1 

(o t raatots**** &*it ^izb mMztt & x- 

[00 99] 

[sasw3 ] 3at«3TiiH 1 4 n^cHas'? h-?x 

9 2 0 0 B frttffl Lfc. ta^*%4MWi£jt0l 2 b 
BKfcLfc. i<0fc*««MR*Hl 5t5rf. 01 1 
(C) fcHttWlSajWI^TV^ifcjOTMfSiiiT 

[0100] *$HH£J:*l.tf » ft/J^I<g* 5 0 . 1 5 jum 
OT^«ffl&^&^-y*>\ VX? 2 0 0 fcXSW: 
■flcru- h 4 0 01fi±K3NuiSfi»«rtW»Sr*flfllT<S 
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